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Divided into two parts, wherein is taught 


the three kindes of Sayling, Hbrixuntall, Pa- 
radoxall, and Sayling "hy. 4 great Circle. 


Alſo an Horizontall Tyde Table for FR eaſie 


finding of the ebbing and flowing of the Tydes, with 


4 Regiment newly calculated for the finding of the- 
Declination of the Sunne, and many other moſt 
neceſſary Rules aud Inſtruments, not heere- 


tofore ſet forth by any. 


Newly corrected and amended, and the 
fifth time Imprinted. 
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1g rable ed 
all good Lord, as bythe inſtinct 
© mars. all —_— —_— 
W 14 of knowledge, and take 
ES [| ſure in — vnder- 
l ſtanding, ſo it is likewiſe in- 
17 | graftedby the ſame benefit of 
l natureinthe heartsofcruc no- 
g bilicie, not onely to excell the 
— —— vulgar ſort, but alſo to cheriſn, 
ſupport, and countenance all ſuch as ſhall in due courſe pro- 
ſecute their vocatiõ; and as ſuch practiſes either ſpeculatiue 
or mechanical, ſhall recciue ſavourable place in the honora- 
ble opinion of nobilitie, by ſo much the more ſhallthe prac-: 
tiſer be eſte emed: which is the cauſe that at this time imbol- 
deneth me to preſent vnto your moſt honourable favour 
this ſmall Treatiſe of Navigation, being abriefe collection 
of ſuch practiſes as in my ſeverall Veyages I haue from ex- 
perience collected. Among which inthree ſeverall — 
&rthe diſcovery of the Northweſt paſſage, thereby to find 
| A 2 4 


" rniesof(athajs,Chins, Pew. the Ales C dre and P. 
ina, that therby to the great and ineſtimable benefit ofour 


Ft 
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ountrey, there might he A rieh rut plenti full trade procey | 


red betweeye vsand the ſaid Nations, in ſhort time to be 
performed, aud with great ſafetie in batt ofthe | 
vrhich action and diſcovery (by meanes of that honorable / 


Counſeller Sir Francis Walfingbhem Knight, principall Secre- 
taric to her Aajeftieywas with good reſolutiznacceptedby 
the Marchants of London, but in the decay of his hugonra- 
ble life, the attempt was likewiſe quailed: but howſoever 
mens mindes altes, yet vndbubtedly, there is paſſage navi- 
gable, andeaſietobe performed by that courſe( henſoe der 
it ſhall pleaſe God to reveale the ſame) by invincible reaſons 
and ſuieient experience tobe proved: and although before 
I entred into that diſcovery, I was ſufficiently perſwaded of 
the certaintie thereof, by hiſtoricall relation, ſubſtantially 
confirmed; whereof to the Adventurers I made ſujicient: 
proafe, hut cſp:cially to my worſhipfult gend friend Mai- 
ſter uliam Saxderſon, the onely Matehant that to his great 
charges, with moſt cõſtant travaile, did labour forthè finiſh. 
ing thereof: yet Ithanke Gd that of late it hath beene my 


very good chance, to receiue better aſſurance then ever be- 


fore ofthe certaintie of chat paſſage, and ſuch was my vehe-- 
ment deſite for the performance thereof, that thereby I was 
onely induced to goe with M. Caadiſꝭ in his ſecond attempt 
for the SouthSeas, vpoa his conſtant promiſe vnto me, that 
when we came to the California, I ſhould there haue his m- 
nice with my owne Bark ( which for that purpoſe went with 
me to my great charges)to ſearch that Northweſt diſcovery 
vpon thoſeè backe parts of America, but God hath otherwiſe 
diſpoſed our purpoſes in his divine Iudgements, for Maiſter 
Candiſb being halfe. way through the ſtraights of Magilane, 
and impatient of the tempeſtuous furiouſneſſe ot that place, 
having all his Shippes and company with him, returned for 
Braſil, by the authoritie of his command, when with a lea- 
ding Wind wee might haue paſſed the ſame, and returning 
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ebuͤrſe? 


The Fd Dur- 
More then gd, leagueste rd Bright; my ſelft bein in his 
Pe Deſire, without Bente, Onres| Sayles, Ca- 
bles, cardage;victuals,or heakbhof my compuny ſufficient 
For that attempt, wasſepatetedina froit of weatheranid fur- 
1 toſeeksche next ſhare for my teliefe; and recovering 


ow by vsnamed Pur Defim being: in the latitude of 


48. deg. did there repaire mymoſt miſerable wants, and there 
ſtay ing foure moneths in moſt lamentable diſtreſſe, did a- 
againe conclude with my company, to giue another attempt 
to paſſe theſtraights, as my beſt meane to gaine reliefe: And 
three times Ewas in the South Sta, but fill by furious wea- 
ther forced backe againe: yet notwithſtanding all this my 
labourto performe the Voyage to bis profite, and to ſaue my 
ſelfe ( for I did adventute and my good friends for my ſake 
3x00. pounds in the action) M. Candiſt was content to ac- 


count me to be the author of his overthrow, and to write 
with his dy ing hand that I ranne from him, when that his 


owe Ship was returned many monethsbefore me. 
lam bold to make this relation vnto your Lordſhip, one- 
Iy to fatisfie yourHonorof my converſation;for were ] faul- 
tie of ſo foule a crime, I were worthy of ten thouſand tor 
ments, in pre ſuming to preſent this Treatiſe to your honou- 
rable Lordſhip, and now referring my cauſe to your Lord- 
ſhips confideratian,I will againe returne to my purpoſe. 
Inthoſe Northweſt voyages, where Navigation mult be 
executed in moſt exquiſite ſort, in thoſe attempts I was en- 
forced to ſearch all poſſible meanes required in ſayling, by 
which occaſion I haue gathered together this briefe Trea- 
tiſe, which with my ſelfe J doe dedicate to your honourable 
protection, being deſirous if it lay in my power to doe farre 
| err matters in your Lordſhips ſervice, hoping of your 
onourable pardon, becauſe it is onely doneto ſhew my 


dutifull affe ction, & not for any ſingularitie that the worke 


containeth. For Ithinke there bee many hundreds in Eng- 


land that can in a farre greater meaſure and more excellent 


methode expreſſe the noble art of Navigation, and ] am ful- 
ly perſwaded that eur Countrey is not inferiour to any for 


men of rare knowledge, ſingular explication, and exquifite 
| A 3. | | — 
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FJ, ac 
TargerS'tiay 
betompartdaviid MaShtirmas Diixger Eleuirejdit Country: 
— — and for Theoricall 
ſpeculatinas and maitctaniriycaleulation, M. Dee and M. 
Themes Hovdurarehaindlyto be matched : and for the mes 


cbaical fractiſas iin from tte larts 6fMuthemiaticke, 


Countreꝝ dotii men of principal excellencie, 28 


had bin aman af — and rare reſolution: fo much 


Imay boldly ſay, becauſe I haue ſeene & taſted the froward- 
neſſe ofthe place, with the great vnlikelihood of any paſſage 
tobethat — | - ; | | | * 

I might here repeatethe moſt valiant · & excellent attempts 
ef Sir Heghilonglbie, Sir Iabn Hawkins Sit Hwmphry Gil- 
bert, and your Lordſhips ſervant M. Geof ge Napmond, with 


divers others that have given moſt reſolute attempts in the 


practiſes of Navigation, aſwell for the diſcouery as other ex- 
ecution, whereby good proofe is made, that not onely in the 
Skill of Navigation, but alſo in the mechanicall execution 
of the practiſes of ſayling, Wee are not to be matched by a- 
ny Nation of the earth. 7 | 
And ſith Navigation is the meane whereby Countryes 
are diſcovered, and communitie drawne betweene Nation 
and Nation, the word of God publiſhed tothe bleſſed reco- 
very of the forraine ofcaſts from whence it hath pleaſed his 
divine Majeſtie as yet to detaine the brightneſſe of his glo- 
ry:and that by Navigation common · weales through — 
| al 
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The Epifle Dellcattvie.) 
all trade are not onely ſufficiently ſuſteined, but tightily 
enriched with how great eſteeme —_ — Sea 
manto be embraced, by whoſe hard adventures ſuchexcel- 
lentbenefitsare atchieved, for by his exceeding. great haz- 
zards, the forme of the carth, the quantities a 9 — 
the diverſitie of Nations, and the natures of Zones, Climats, 
Countries and people, are apparantly made knowne vnto 
vs. Beſides, the great benefits mutually interchangedbe- 
tw-eene Nations, of ſuch fruits, commodities, and artificiall 
practiſes wherewith God hath bleſſed each particular coun- 
try, coaſt, and nation, according to the nature and ſcituation 
ofthe place. 

For what hath made the Spanyard to be fo great a Mo- 


narch, the Commander of both [n4s4s,to abound in wealth 


and all natures benefits, but onely the painefull induſtrie of 
his Subjects in Navigation, their former trade was only figs, 
oringes, and oyle, but now through Navigation is brought 
to be gold, ſilver, pearles, ſilkes, and ſpice, by long and paine- 
full trade recovered. Which great benefits onely by her Ma. 
Jefties loving clemency & mercifull favour he doth poſſeſſe; 
for if her Highnes and her moſt honourable Lords would 
not regard the ſmall diſtance betweene her dominions and 
thoſe famous rich Kingdomes, the eaſineſſe of the pallage 
being once diſcovered( the Northweſt I meane) with the full 
ſuiliciencie of her Highnes Subjects to effect the ſame, there 


could then be no doubt, bnt her ſtately ſeat of London ſhould. 
be the ſtorehouſe of Europe, & anurſe to all Nations, in yeel- 
ding all Indian commodities in a farre better condition, and 


at a more eaſie rate then now brought vnto vs, exchanging 
commodities of our owne ſtore, with a plenti full returne at 


the firſt hand, which now by many exchanges are brought 


vnto vs. 


Then ſhould the Sparyard againe returne to his olde trade, 


and our ſacred Soveraigne be ſeatedthe Commander raf the 
earth: which trade and moſt fortunate diicovery; we aboue 
all nations ougbt moſt principally to regard, becauſe of the 


ſingularitie and invincible force of our Shipping, Which is 
not onely the commanding Fortreſſe of our Countrey, _ 


1 


alſucb xen af vu adverſiy and the glory: of om natian: 
whertia wedpein no ſort flacter our ſelues, for it was mad: 
appatant to all Natious of the earth by tlie late moſt famous 
eonqueſſ er Majeſty had againſt the huge ſuppoſed in- 
vincible fleete of the Sanya u, being by her Navy vnder the 
command of your Lordſhip, who there in perſon & in place 
of her Nlajeſtie, to your eternall glorious fame did diſgrace 
their glory and confound their force, aud manifeſt their 
weakeneile by cheir daſtardly flight, through Gods provi- 
dence and your Lordſhips ſtately reſolntion. 

Then ſith Navigation isa matter of fo great. moment, 1. 
ſuppoſe that every inan is bound in duty to giue his belt fur- 
therance therevnto: among whom as the moſt vamecte of 
all yet wiſhingall good to the painefull traveller, I haue 
publiſhed this ſhort Treatiſe, naming it the Sexmar: Secrets, 
becauſe by certaine queſtions demaunded and anſwered, I 
haue not omitted any thing that appertaineth to the ſecret 
of Navigation, whereby ifthere may grow any increaſe of 
2 e or eaſe inpractiſe it is the thing which I chiefly 

eſire. | | | 

To manifeſt the neceſſary conclulions of Navigation in 
briefe and ſhort tearmes, is my onely intent, and therefore I 
omitta declare the cauſes of tearmes and definition of artifi- 
ciallwordes, as matter ſuperfluous to my purpoſe, neither 
haue I layde downe the cunning concluſions apt for Schol- 
lers to practiſe vpon the ſhore, but onely thoſe things that 
are needfully required in a ſufficient Seaman : beſeeching 
your honourable Lordſhip to pardon my holdneſſe, and 
with your favourable countenance to regard my dutifull af- 
fection, I moſt humbly commit your good Lordſhip to the 
mercies of God, who long preſerue your health, with con- 
tinuall increaſe of honour. 


Tour Lord/oips in all duti- 
ul ſervice to commanud, 


Ioun Davis. : 


THE 
FIRST BOOKE OF 


THE SEAMANS SECRETS, 


What is Navigation * 


Avigation is that excellent Art which 
J demonſtrateth by infalltble concluſi⸗ 
ons, how a ſufficient Ship may ber 
conducted the ſhoꝛteſt god wap from 
place to place, by Cozle and Tra⸗ 
uers. 


What are theſe infallible concluſi- 
ons? 


Avigation confiTeth of thꝛee parts, which being well vnder⸗ 
{t 99d and pꝛactiſed are co: liftcns infall;ble, whereby the 
Ski'full 1diiotc is void of all doubt lo effect tiie thing purpoſed. 
Df which, the ft is the Hozizentall Pauigstion, which mani» 
feſfeih all the var. elies ofthe Ships motion within the Boztzon- 
tall plaine ſuperficies, where euerp liue dꝛawne is ſuppoled a pa⸗ 
rallell. 

The ſecond is a paradora'l c2 Coſmographicall Nauigation, 
which demonſtrateth the true mation of the ſhip vpon any courſe 
aſſigned in longitude, latitude, and viſtance, eitherparticular oz 
generall, and is the gkiifall gathering together of many Pozt- 
zontall Cozſes, into one infall:ble and true motion parador⸗ 
all, 
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The third is great circle Navigation, which teacheth how vp⸗ 
on a great Circle dzawne betweene any two places aſſigned, (be- 
ing the onely ſhoztelt way betweene plare and place) the Shippe 
may be conducted, and is perfozmedby the skilfull application of 
Pozizontall and paradoxall Pauigation. | | 


vithee js a Corſe > 


52 that paradorall line which paſſeth betweene place 
and place, acco2ding to the true Yogizontall policion of the 
Magnet, vpon which line the Ship pꝛoſecuting her motion, chall 
be conducted betwweene the ſaid places. | 


What is a Travers ? 


1 is the varietie o2 alteration of ſhe Shippes motion 
vpon the ſhift of windes within any Hozizontali plaine ſu⸗ 
perficies; by the good collection of which Tranerſes, the Ships 
bnifo2me motion 93 Coꝛſe is gliuen. - 


What Inſtruments are neceſſary for the execution 
of thisexcellentskill? 


T2 Anſtruments neceſſary fo2 a skilfull Seaman,are a Sea 
Compaſle, a Croſſe ffaffe,a Quadzant,an Aſtrolabp, a Chart, 
an Inffrument magneticall foz the finding of the vartation of the 
Compaſſe, an Yozizontall plaine Sphere, a Globe, and a paras 
dorall Compaſſe By which inſtruments, all concluſtons and in- 
fallible demonſtrations, Yidzographicall, Geographicall, and 
Coſmographicall, are without controlement of crrour to be per- 
fozmed :-but the Sea Compaſſe, Chart, and Croſſe ſtaffe, are in⸗ 
ſtruments ſafficient foz the Seamans ble: the Aſtrolabie and 
Quadꝛant being inſtruments very vncertaine fo; Sea obſeruati⸗ 


Ins. 
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What is the Sea Compaſſe? 


He Sea Compalle, is a pꝛincipall inſtrument in Nauigation 
repꝛeienting and diſtinguiſhing the Hoꝛiz on, ſo that the Com⸗ 
paſſe map conueniently be named an Artifictail Hoꝛizon, becauſe 
by it are manifeſted all the limits and diſtinctions of the Hoztzon 
required to the perkect vle ol Nauigation, which diſtinctions are 
the 3 2. points of the Compaſle, wherebp the Yo2izon is dinided 
info 3 2 equall parts, and euerp of thoſe popnts hath his pzoper 
name, as in the figure following appeareth. Alſo enery point of 
the Compaſſe doth containe degrees, minuts, ſetonds t thirds, et. 
Mhich degrees are called degrees ol Azamuth, whereet there are 
in egery point 14. ſo that the whole Cempaſſe ez Hoꝛizon contai⸗ 
neth 360. degrees of Azumuth, fo2 if pou multiply 14. degrees, 
the degrees that each point confaineth, by 32. the points of the 
Compaſſes it peeldeth :60. the degrees of the Compaſſe. And of 
minutes each point confaineth 45. being 3.of an houre, ſo that the 
whole Compaſle is hereby diuides into 24. houres, by which ac- 
'compt there are in an houre 15. degrecs, fo that euerp degree cons 
'taineth 4. minutes of time, foꝛ an houre conſiſt ing of 60 minntes 
hath foz his fifteenth part 4 minutes of time, and in enerp minute 
there is firtie ſeconds, and euerp ſocond containeth fictio thirds, 
either in degrees appiped to time, oꝛ degrees applied to meaſure: 
fo that the generall content of the Compaſſe is 3 2. points, 363 · de⸗ 
greg, and 24. houres with their minutes, ſeconds, and thirds. 


What is the vſe ofthe 32. points of the Compaſſe? 


He ble ofthe 3 2. points of the Zompaſle, is to direct the ekil⸗ 

full Pilote by Yozizontall trauers, how he map conclude the 
coꝛſe oꝛ paradoxall motion of his Ship, thereby with the greater 
expedition to recouer the place defired, becauſe they diuide the ho- 
rizon in ſuch limits as are moſt apt foz Rantgation, they doe alſo 
diſtinguiſh the windes by their pꝛoper names, foz the winde re- 
cetneth his name by that part ofthe hozizon from whence it blow- 
sth. 
A5 2 What 
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What is the vie of 360. degrees of Azumuth 3 


BY the degrees of Azumuth.is known the quantity of the rifing 
ſefting of the Dunne, Poone, and Starres, whereby is 
knowne the length of the dayes and nights in all climates and at 
all times, they alſo ſhew a moſt pꝛeciſe Pozizontall diſtinction of 
the motion ok the Sunne, Pone, and Starres, whereby the cer- 
taintie ul time is meaiured, and the variation of the Compalle, 
with the Poles height, is ingenioully knowne at all times and in 
alt places by the helpe of the Globe. | 


low is the houre of the day knowne by the Compaſſe? 


T hath beene an ancient cuſtome among Mariners to diuide 
Compaſſe into 24. equall parts oz houres, by which they 
hanevſed to diſtinguiſh time, ſuppoſing an Eaſt Sunne to be 6. 
of theclocke, a Southealf Sunne 9. of the clocke, and a Soath- 
Sunne 12. of the clocke, tc as in the figure following ſhall plain⸗ 
ly appeare. But this account is very abſurd, foz with vs in Eng⸗ 
land (the Sunne hauing his greateſt Nozth declination, ) it is 
ſomewhat paſt / of the clocke,at an Caſt Sunne, and ata Douth- 
caſt Sunne it is paſt 10. ol the clocke :aiſo when the Sunne is in 
the Equinoctiall, the Sunne is halle the day Caſt, and halle the 
day Meſt, to all thoſe that be vnder theſame, (0 that the Sunne 
chen and to thoſe people vſeth but two points of the Compaſſe, to 
perfo:me the motion of 12. houres: thereſoꝛe the diſtinctions of 
time may not well be giuen by the Compaſſe, valefſe the Sunne 
be bpon the Meridian, 02 that pou be farre toward the Nozth, in 
ſuch places where the Sunnes Yozizontal! motion is very ob- 
luque, fo2 there thehoure may be ginen by the Compalſſe, without 
any great errour, but elſe-whereit cannot. THerefoze thoſe that 
trauaile muſt either vſe the Globe, oz an Equinoctiall Diall, by 
whom time map bo moſt certainly meaſured, if there be good con⸗ 
fideration of the bariation of the — mo the Equinocti⸗ 
all Diall is directed, foz this is a generall thing to be regarded, as 


well in the Compaſſe,as in anp dials oz other inſtrument, oz con- 
cluſton whatfoener, wherein the vſe of the Needle is required, 
that vnleſſe there be good regard vnto the variation of the ſame, 
there can no good concluſion follow of any ſuch pꝛactiſes. 


What 


The Seamans Secrets. 


lm g 
— 


What is the next neceſſary thing to be learned? 


Auing perfectly learned the compaſſe thenert neccfſarp thing 
fo: a Seaman to know. is the alteration oz ſhifting ot tydes 
that thereby he may with the greater ſafetie bzing his ſhip into 
any barred poꝛt, hauen, creeke, oz other place, where tydes are to 
be regarded. And this difference of tydes in the alteration of flows «< 
ing and reflowing; is by long experience fonnd to be gouerned by 
the Moones motion, foꝛ in ſuch pꝛopoꝛtion of time as the Boone 
doth ſeparate her ſelfe from the Sunne, by the \wiftnes of her na- 
turall motion: in the like he” "14 of time doth one tyde _ 
3 rom. 
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from another, therefoze to vnderſtand, this difference of the 
Pones motion, is the onefy meane WherebFthe time of tyde is 
molt pꝛeciſelp knowne. 


Of the Moones Motion. 


— mult vnder ſtand the Pone hath two kindes of motions, 
1 anaturall motion, and a violent motion, her violent motion is 
fromthe Caſt toward the Welſt,cauſed by the violent ſwiftnes of 
the diurn all motion of primũ mobile, in whtch motion the mone 
is carried about the earth in 24. houres and 5 o. minutes ne reſt 
one dap with another, foz although the diurnall period of the firſt 
mouerbe perfozmed in 24. houres, yet becauſe the Pone euerp 
dap in her loweſt 'naturail motion men th 12 degrees, therefoꝛe 
he is nat carried about the earth, vntill that her motion be allo 
carried about, which is in 24- houres and 50. minutes neereſt. 
Her naturall motion is from the Weſt towards the Caſt, con- 
trary to the motion ofthe firſt mouer, wherein the Boone hath 
thzee differences of mouing, aſwift motion, a m:a1e motion, 
t a flow motion, all which is perfozmed by the dinine oꝛdinance 
of the Creatoz in 27. dayes and 8. houres, neereſt thꝛough all the 
degrees of the Zodtac. | 
| Her low motion is in the point of Augc 02 apogeo, being then 
fartheſt diſtant from the earth, and then ſhe moueth in enery day 
I 2+ degrees. x 
Mer ſwift motion is in the oppoſite of Auge oz perigeo, being 
neereſt vuto the earth, at which time ſhee moucth 14- degrees, 
with ſome {mall difference of minutes in euerp 24. houres. 
4Betweenethoſe two points is her meane motion, and then ſhe 
moneth 13. degreesneereft : all which differences are cauſed by 
the extentricitie of hee D2be wherein ſher moueth, and are onely 
perfozmed in the Zodiac, but the Seamen foz their better eaſe in 
the knowledge of the tydes, haue applyed this the Pones motion 
to the points, degrees, # minutes of the Compaſſe, whereby they 
haue framed it ta bee an 2 00 gan motion, which ſith by long 
pzactiſe is found to be a rule oflizch certaintie, as that the errour 
thereof bꝛingeth no vanger fo the expert Seaman, thereſoze it is 
not amille to follow their pzactiſed pzecepts therein. _ 


— —————— — 
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In euer y 29.dapes 12. houres 44 minuts with another thꝛougij 
the peare. the Sunne and Moone are in coniunction, and therfoze 
that isthe quantitie of time bet wer ne change and change, fo2 al⸗ 
though the Poone in 27. dapes and 8. houres, pet ſoꝛming her na- 
turall motion, doth returne to the ſame minute of the Zodiac 
from whence the departed, pet being ſo returned, ſhee doth not 
finde the Sunne in that part of the Ecliptick where ſheeleft him, 
foz the Sunne in his naturall motion moning euerp dap one de- 
gree towards the Eaſt, is moned ſo far from the place where the 
Moone left him, as that the Moone cannot onertake the Sunne to 
come in coniunction with him, vntil ſhe haue perkoꝛmed the moti- 
on of 2. dapes,4 houres, and 44. minutes neereſt, moe then her 
naturall renolntion, and that is the cauſe wherefo2e there are 29. 
dayes, 12, houres, 44. minutes betweene change and change one 
with another thzough the whole peare: but the Seaman accomp- 
teth the Poones motion to be bnifozme in all places of the Zodi- 
ac aljke, limitting her generall ſeparation from the Sunne to be 
ſuch as is her lilo weſt naturall motion, which is 12. degrees, 0248+ 
minutes of time, in cucry 24. hontes. 

Wy which accompt there are 30. dapes reckoned befwene” 
change and change, being 11. houres, 16. minuts, mo2e then in 
truth there is: but becauſe this difference bꝛeedeth but ſmall er- 
rour in their accompt of tpdes, therefoze to alter pꝛactiſed Rules 
where there is no vrgent cauſe, were a matter friuolous, wh'ch 
tonſidered, J thinke it not amiſſe that we pꝛocced therein by the 
fame methad that commonlpis exerciſed. 

Allowing the Boone in enerp 24. houres, fo depart from the 
Sunne 12: degrees 248 minutes of time, and in this ſeparation 
the Bene moueth from the Sunne Eaſt ward, vntill ſhee be at 
the full, do betwecne the chance ꝛ the full it is called the Boones 
ſeparation from the Sunne : fog after the full ſhee doth apply to⸗ 
wards the unne, ſo thetbetweene the full and the change, it is 
called the Mooneg zpylication 'othe Sunne in which time of ap- 
plication ſhe is fo the Uri ina: d ofthe Sunne, as in her lepara⸗ 
tion Ho ts (5 the Taff raid. o J map ſap in the Ses mans phaſe 
all the lime of her application Ne is befoze the Sunne, and in the 
time ok ter ſ-paraticn ſhe is abaft the r unne. 

Then ik the oone dee eue 48. minuts of time in 24 heures 


it, 
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it followeth that he doch moue 24. minutes in 12. heures, and in 
. houres ſhe moueth 12. minutes, therefo:e every haure ſhe mo 
neth 2.minutes,and ſach as is the difference of her motion fuch is 
the alteration of tydes, and therfoze euerp tyde differeth from the 
other 12. minutes, becauſe there is 6, houres betweene tyde and 
tyde: and in euery houre the courſe of flowing oz reflowing alte-⸗ 
reth 2. minutes, whereby it appeareth that in 24. houres the foure 
tpdes offlowing andreflowing doe differ 48 minutes of time. 

And ith the whole knowledge of this difference oz alferation 
offpdes, as alſo the quantitie of the Boones ſeparation and ap- 
plication to and from the Sunne, dependeth bpon the knowledge 
of the Poones age, it is theretoꝛe neceſſary, that next pou learne 
how the Sunne may be knowne. - Fa: 

Foz the perfozmance whereof there are (wo numbers eſpecially 
required, named the PPꝛime and the Epact, foꝛ by the Pꝛime the 
Epact is found, and by helpe of the Epact the Poones age is 
knowne. | | 

Of the prime or Golden number. 


3 pꝛime is the ſpace of 19 peares, in which time the Bone 
perfozmeth all the varieties of her motion with the Sunne, 
and at the end of 19. yeares beginneth the ſame reuolution againe 
therefoze the pꝛime neuer exceedeth the number of 19. and this 
pꝛime doth alwapes begin in Janaary, and thus the pzime is 
found: vnto the peare of the Loꝛd wherein you deſire to know the 
pꝛime, adde x. then diuide that number by 19. and the remaining 
number which commeth not into the quotient is the pzime. Ex- 
ample in the yeare of our L oꝛd 1590. I deſire to know the pꝛime, 
therefoze J adde 1. vnto that yeare, and then it is 1591. which J 
dinide by 19. and it peldeth in the quotient 83. and there remai- 
neth 14. vpon the diniſion, which commeth nat into the quotient, 
which 44- is the pꝛime in the peare ol our 1 02d. 1590, 
1 


The Scamans Secrets. 


ke LE Fe 


TY? Epac is a number pꝛoceeding from the ouerplus of the 
lolar and lunar peare which number neuer erceedeth 30 be- 
cauſe the Poones age neuer exceedeth zo fo: the finding whereof 
this number onely lerueth: and thus the Cpact is knowne, which 
Epact doth alwapes begin in March, multiply the pzime by 11. 
(being the neereſt difference betweene the ſolar and lunar yeare) 
dinide the pꝛoduct by zo, And the remainer is the Epad. Example 
in the peare of our L029 150. J would know the Epact, firſt J 
ſeeke the pꝛime of that peare, and find it to be 14 4 therefoze mul- 
tiplie 14 by 11. and that peeldeth 134 which being dinided by 30. 
it giueth the quotent 5. and there remaineth 4. vpon the diuiſton, 
which 3 is the Epact in the yeare 1590. which beginning in 
arch doth continue vntill the next arch of the yeare 1591, 


14 

IT r 5 (4(s. 
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Of the folarand lunar ycare. 


He ſolargeare oꝛ the Suns poare conſiſteth of 12. moneths, 

1 being 33 dayes, and about 6 houres, the lunar peare oz 
the Moones peare containeth 12. Pones, and cueryPone hath 

29. dapes 12.houres,44-minufes neereſt, which amount vnto 

354 dapes, 5 haures, 28. minutes, the content of che lunar peare. 

which being ſubſtracted from 3 65. dapes 6. houres, there reſteth 

1 1.dapes and 23 minutes, the difference betweene the laid peares, 


from which difference the Epactcommeth. 
C 6 By 
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Cable the Pꝛime aud Epact map foz euer be found, fo: 
the preres be erpired, you may begin againe and conti 
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8 Poones age, then note how moneths there are between 
Afmonerhs. the fayd moneth and March, including both moneths,vnto thoſe 
R numbers adde the Epact of that veare, that is, pon muſt adde i 
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reckoning both moneths and theEpact,all which numbers iayned 
together, if they exceed not 30. is the Moones age; ifthep be moze 
then 30. caſf awap 30. as often as you can, and the remainer is 
the Poones age, if it be iuſt 30. it is then new Moone, if 2. it is 
the firſt quarter dap, it 15. it is full Moone, it᷑ 2 2. it is then the laſt 
quarter day, and thus the Paones age is found foz euer. 1. 
And now being abie foz all times either paſt, pꝛeſent, oz to come, 
to gine the Maones age, I thinke it good by a few queſtions con⸗ 
uenient foz the Seamans gras fo make you vnverltand the 
neceſſary ole thereot. rg. | 


| For the. account of Tyte 


Hen vou deſire to know the time at fall Sea in any place 
at alli ſuch ſeaſons as occaũõ ſhall require, yon muſt fixlt 
jearne what Mone maketh a full Sea in the ſame plate, that is, 
vpon what popnt or the Compalle the Boone is, when it is full 
Sta at the ſaid plate, pou muſt alſo know what houre is appꝛopꝛi- 
ated to that point of the Compaſſe, as befoze is ſhewed: foz vpon 
tte change day it will alwapes be full Sta in that place, at the 
ſame inſtant of time. by which conſiderations you mult thus pꝛo- 
ceede fo2 the ſearch of tydes. 

Multiplie the Podues age by 4 diuide the pzoduc by 5. and fa 
the quotient adde the houre, which maketh full Sea in that place 
vpon the change dap, ik it erceede 12. caſt away 12.aàs oft as you 
map, and then the houre of full Sea remaineth, and foz enery x. 
that reſteth bpon pour diuiſton, allow 12. minutes to be added to 
the houres,foz >. 24- minutes, fo2 3. 36. and fo2 4.48. minutes, 
'fo2mo2e then'4. will neuer remaine t thus you may know your 
Tydes to a minute, example, the Woone being twelue dapes old, 
Adeſtre to know the time of full Sta at London : firft it is found 
by experience, that a Southweſt + Noztheaſt Paone makes full 
Sea at London, next J conſider that 3. of the clocke is the houre 
appꝛapꝛiated ta that point of the Compalle, which number Jkepe 
in memozie,then J multiply the Poones age, being 12. by 4. and 
that pteldeth 48. which being dinided by 5-itgineth in the quottent 
9.and 3, remaineth, J adde the quotient 9. to the houre 3. and it 
maketh 12. houres, and foz _—_ remaining number 3. J alſo _ 

40s 
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46. ninntes; lo thut unde when the Mone is 12; dapes olde, it 
is 1 1 of the cldcke and 36. mitiuts paſt, at che inſtant of the full 
Sea at London: by this oꝛder por may at ali plates and times 
know the certaintie of pour tydes at pdur pleaſure. 

But thoie that are not pꝛadiſed in Arithmeticke, may account 
theſe tydes in this ſozt, knownng how many dayes old the Wone 
is, he muſt place the Mone vpon that point of the Compalſſe 
which maketh full Sea at the place dcfired,. and then reckoning. 
from that point with the Sunne accoꝛding to the diurnali motion 
muſt account ſo many poynts, and ſo many times 3. minutes as 
ehe Moone is dayes old, that is, foz every day one point and thee 
minuts, and there finding the Sunne, he muſt conſider what is 
the houre allowed to that point where he findeth the Sunne, foz 
that is the houre of full Sea. As foz Example, the $poone being 
12. dapes old, J deſtre tu know the haure of fall Sea at London, 
now finding-bpfozmererperience, that aSouthweſt Poone ma- 
keth full Ses at London, A-therefozs place the Pone vpon the 
point Southwelk, then F account from the point Southwelf : 2.. 
points, retkoning with the Sunne acceꝛzding to the diurnall mo- 
fion, Southweſt and by well toz the ſürſt point, Welk Doythweſt 
fo2 the ſecond, Meſt dy South foz the third Melt foꝛ the fourth 
point, and ſo fozth, vntill I come to Kozth, which is 12. points 


from the Southwelt, and becauſe the Poone moueth 3. minutes 


moze then a poynt in euerp day, A therefoꝛe adde 3. times twelue, 
which make 36 minuts to the point Noth, at which place 3 find 
te Dunne to te, and knowing that 12. of the clocke is appꝛo⸗ 

pꝛiated to thepoint Nozth. J may therefoze; boldly ſay that at 

twotuae of thectocke 26. minutes pail, it is full Dea at London, 
when the Mone is twelue dayes alde, which 36. minutes are ad- 

dep; becauſe: the Poone hath moued 36. minutas moze then 12. 
poynts in thoſe 12 dapes, which is one popnt and 3. minutes foz 

tuerp dap, as befoꝛe. | 


Here followeth a very neceſſary Inſtrument 
for the knowledge of the” Tydes, named 
an Horizontal Tyde- Tables. 


Of 
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Of this Inſtroment” and his parts- 


"His neceſſary inſtrument fo2 the young pꝛactiſing Seamans 
vſe named an Hcr.zonrall Tyde- Iable, whereby he map ſhift 
his Sunne an oP Mone (as thep terme it) and know the time of 
his tydes with eaſe and very certainelp,(beſides the anſwering ol 
many piealant and neceſſary queſtions vſed amongſt Pariners) 
J haue contrinsd into this methode, onelp foz the benefits of ſuch. 
pong pzactiſcrs in Nanigation. 

The firſt part ofthis Inſtrument is a Sea Compaſſe, diuided 
into 3 2. poynts oz equall partes the innermoſt circle of which 
Compaſſe is diuided into 24. houres, and enery of thoſe into 4. 
quarters, each quarter being 15 minuts and againſt cuerp point 
of the Compaſſe thoſe places are lapde downe, in which places it 
is full Sea when the Pane commeth vpon the ſame popnt, fo 
that whatſoener is required as touching time, oz the points ofthe 
Compaſſe is there to be knowne. | 

The next moueable circle vpon this Compaſſe, is limited fo the 
Sunne, vpon whole Inder the Sunne is lapd downe, which circle 
is diuided into 30. equall parts oz dapes, ſignifping the 30. dapes 
betweene change and change, accoꝛding to the Seamans account 
fo that whatſoeuer is demanded as touching the age of the Pon, 
is vpon that circle to be knowne. 


The vppermoſt moueable circle fs applyed to the Beene, vpon 


whole Inder the Poone is lapd downe, which is to be placed ei⸗ 
ther to the points and partes of the Compaſſe, o2 to the time of 
her age, as the que ſtion requireth, which conſidered, the viſe of this 
Inſtrument is largely mamkeſted, by theſe queſtions with their 
anſwers following. | 


How to know the houre of the night by the Moone, being 
vponaiypoynt of the Compaſſe by this Inſtrument. 


The one 70. dayes old, J demand what is a clocke, 
when che is Eaſt Nozthealk - 
A. In this queſtion the Bones age and the poynt ok the 
Compaſte is giuen, thereby to _ the houre, J therefoze place 
| : „ 
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the inder of the Boone vpon the point Galt Noztheaſt, there kep.- 
ing the ſame not to be moned;thenbecanlſethe mone is 10. daieg 
olde, A moue the Inder ofthe Bunne vntill Jbzing the ro. day 
of the moones age vnto the Inder of the moone, and there Jlake 
by the Index of the Sunne, and find vpon the Compaſſe that it is 
twelus of the clocke at noone t:30. minuts paſt, when the moone 
is vpon the poynt Ealt Naztheaſt; being 10.dapes olde. 

2. Q TheMoone being twelue dapes olde, J demand at what 
pure che will be byon the goynt o. . ee? 
2. A. In this queſtion the point ot the Compaſſe and Poones 
age is giuen as inche firft; therefne J place the Inder of the 
Moone vpon the point . Y. E. And there holding it without mo⸗ 
ning. A turne the Inder of the Sunne. vntill the twelfth day of the 
moones age tome ts the Jnder ofthe Poone, and then the Inder 
of the Sunne ſheweth me vpon che Hozizon the houre 8. therefoze 
Aſap that at 8. of the clocke at night, the Poone was then vpon 
the poynt South Southeaſt. fg 

And thus you map at all times know the houre ofthe night by 
the Poone, vᷣpon anp poynt of the Compadle, ſo that the moones 
age be allo had. | PE = | 


How by this Inſtruction, you may know at all times vp. n 
what pointof the Compaſſe the Moone is. 


1. Q When the qpoon? is To. dapes olde vpon what point of 
the Conipaſſe ſhall che be at 9. of the clocke in themozning 2 
1. A. In this queſtion the houreof the day and thewoones age 
is ginen; thereby to finde bpon what popnt of the Compaſſe ſhe is 
at the ſame time. therefoze place the Inder of the Sunne vpon 
the Compalſſe, at the houre 9. oftheclocke in the mozning, being 
vpon the popnt Southeaſt, then J furne the Inder of the Boone 
vntill A bꝛing it to the tenth day of her age, andthen J (ce vpon 
the Compaſle, that the moone is Nozth and by Eaſt, and 15 min. 
to the Eaſtwards, of 9. ofthe clocke when ſhe is 10. dayes olde. 
2. Q When the moone is 20.dayes olde, bpon what point of 
the Compaſle will the be at 2. of the clocke in the afternoone ? 
2. A, Jplace the Jndexof the Sunne vpon thehoure 2. noted 
in the Compalle, there holding the ſame without — J 
. E 
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forne the Inder ofthe Moone, vntill J bzing it vnto the 20.day of” 
her age. and there J (ce vpon the Compaſſe that ſheeis Nozthcaſt 
and by noꝛth, and 15 minutes to the nozth-ward, at 2. of the 
clocks in the afternoone, when the is 20, dapes old. 


To finde the Moonesage by this Inſtrument. 


1. Q. When the Moons is Nozth at 7. of the clocke in the af- 
ternoone, how old is ſhe * 

1. A, Jn this queſtion the point of the Compaſſe and the houre 
is ginen, foꝛ the finding of the Poones age: therefoze J ſet the 
Inder of the Sunne vpon the houre 7. in the fozencone, there hol- 
ding it without moning, then J bzing the Inder of the Moone to 
the popnt Nozth and then vpon the circle containing the dapes of 
the Poones age, J ſe& the Poone is 8 dapes and about x 8.houres 
old, when ſhe is Nozth at 7. of the clocke in the fozenoone. 

2. Q. When the Sunne is ECaſt and the Moone Southeaſt, how 
old is the Poone 2 

2, A. In this queſtion the points of the Compaſſe are onely gi⸗ 
nen foz the finding of the Poones age, therefoze J (ct the Index of 
the Sunne vpon the point Eaſt, there holding him ſteadie, then F 
put the Inder of the Poone vpon the poynt South weſt, and there 
Alſee that the Paone is 18. dayes and 18. houres olde, when the 
Sunne is Caſt andſhee Southweſt. | 

Alter this o2der by the varietie of theſe few queſtions, you may 
frame vnto your ſelfs many other pleaſant and neceſſary queſti- 
ons, which are very eaſily anſwered by this Inſtrument: and en⸗ 
tring into the reaſons of their anſwers, you may bery readily by 
alittle pzactiſe, be able by memozie to anſwer all ſuch queſtions 


with eale. 


How to know the time of your tydesby this Inſtrument. 


1 2 when the Poone is 12. dapts olde, J deſire fo know 
the time of full Sea at London. 

1. A. To anſwer this queſtion, J firſt looke though all the 
poynts of the Compaſſe of mp Inſtrument, vntill A finde where 
London is witten, fs; when the Boone commeth vpon thexoine: 
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er the Compalle; it Will then be full ſea at London therefoze 1 


place the Ander ol the Mone vpon the lame poynt, which 3 finde 


to be Douthwelt oz Poꝛtheaſt, there helding the Index nat to bo 
moued, then J turne the Inder of the Sunne until J brug the 


twelfth day of the Mones age to the Inder of the Mone, and then 
the Inder of the Sunne ſheweth me that at 12. of the clocke 36. 
minutes paſt, it is full ſea at London, the Pone being 12. dapes 

2. Q The Pone being 21. dayes olde, at what time is it full 


Sea at Dartmouthe 


2. A. J finde vpon mp Inſtrument that Dartmouth is noted 
vpon the poynts Eaſt and Meſt, whereby J know that when the 
Pone is Eaſt oꝛ Meſt, it is alwapes full ſea at Dartmouth: 
therefo2e J place the Inder of the Pone vpon the popnt Caſt, 
und there holding it without mouing, J turne the Inder of the 
Sunne, vntill J bzing the 21. dap of the Pones age vnto the In- 
der ot the ne, and then the Inder of the Sunne ſheweth mee 
bpon the Compalle, that at 10. of the clocke and 48 minuts paſt; 
tris ful lea at Dartmouth, when the Pone is 21. dapes olde, 
und not onelp at Dartmouth, but my Inſtrument ſheweth mee 


dat at the ſame inſtant it is alſo full (ea at Exmouth, Mepmouth 


Plymouth, Mounts bay, at Linne, and at Humber: and thus 
with great facilitie the time of flowings and reflowings is moſt 
pꝛeciſely knowne. NR S 77, ;, "Jr 
And ſio bo that there map be a finall end of the vſes and effects 
ofthe Compaſſe, it is connenient that J make knowne onto you, 
how many leagues ſhalt be ſapled vpon cuery particular poynt of 
the Compaſſe, foꝛ the ratfing 02 laying of the degrees of lafitude, 
and in the diſtance ſayling how farre you ſhall be ſeparated from 
the Meridian from whence the ſaid courſes are begun, fo2 as eue- 
ry poynt of the Compaſſe hath his certain? limited diſtance foz 
the dexrees ol the Poles elcaation, ſo doe they likewiſe lead from 
longitube fo longitude, euerp poynt accozding to his ratable li⸗ 
mits, which diſtances ofleagues are without alteration, keping 
one andthe ſame pꝛopoꝛtion in enery particular Yozizon of any 
latitude, but the degrees of longitude anſwerable to ſuch diſtan⸗ 
ces, doe differ in enery altitude. acco2ding to the nature of the pas 
rallel, as hereafter all be moze plainely. manifeſted. * 
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w that in ſapling Poꝛth and South, pon depart not from 
ur Meridian. and in every 20. leagues ſaphng you raiſe a de- 
gree : Nozth and by E:ftraiſeth a degree in ſayling 20. leagues 
and one nile, and leadeth from the Peridian 4. leagues: Noz 
noꝛeaſt raiſeth a degree in ſapling 21. ſcagues and two miles, 
lea deth from the Meridian 8. leagues and one mile: Nozeaſt by 
noꝛth raiſeth a degree in ſapling 24. leagues, and leadeth from 
the Meridian 13. lcagu-s and a mile: Noꝛc aſt raiſeth a degree 
in ſapling 28 leagues and a mile, and lcadith from the Peridian 
20 leagues: Poꝛeaſt by eaſt raileth a degree in ſapling 36. leag. 
and leadeth from the Meridian 3 o. leagues: Caſt noꝛeaſt raiſeth 
a degree in ſavling 52 leagues anda mile and leavcth from the 
Meridian 48 leagues and 2. miles: Eaſt and bp noꝛth raiſeth a 
degree in ſapling 1 2 le:gues and a mile, ond lead:th from the 
Meridian 100. leagues end 2 miles: Ealt and Ulcit doe not raile 
oꝛ lay the Pole, but keepcth ſtill in the lame parallel:the like al⸗ 
lowante is fo be ginen to cuery quarter of the Compaſſe, as is 
layd downe vpon this Poꝛtheaſt quai ter. 
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Leagues ſeparated from the Meridian in raifingad-gree. 


Q. I perceiue that degrees are to great purpoſe in Navigation. 
What is a degree? 


Anſ. I T is moſt true, that nee of very great implop⸗ 
ment in Nauigation, and a degree is the 360. part of 8 cir- 

cle, how big oz little ſoeuer the — being applyed _ ſire 
cue- 
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fetiprall loste, fo; tte better pertecttons of the pzactiſes Guber- 
nũuticlt ſu that there be degrees of longitude; degrees of latitude, 
degrees of Aztimuth;degrees of altitude, degrees apylyed to meas 
fore, and degrees applped ta time. 

A degree of longitude is the 260. part af the Equinoittall. 

* -Fdegree of latitude is the 360. part of the Meridian 

> degree of $zuninth is the. 3609. part of the Compaſle o2 Þo: 

TIzon, - 
- degree ol altitude is the 95. part ofthe bcecicall circle, oꝛ the 
| yu part of the diſtance betweene the Fentth and the Yozizon. 

Eneipdegree appiped to meaſure, doth confaine 60. minutes, 
and euorp minute 60. ſeconds, and euery fecond 60. thirds, ee. 
and euerp degres of agreatcireleſoapplyed, containeth twentie 
teagues, which is 60. mile, ſe that euerp minute ſtandeth fo2 a 
time in the account of meaſures, t᷑ a mile is limited to bee 100⁰. 
paces, enorp pace 5. foote, eucry foote 10. inches, and euery inch 
3. barly comes dꝛy and round, after our Engliſh account, which 
foz the bie of Nauigationis the on: ly belt of all other :ſo bytheſe 
rates of meaſure you may pꝛooue that a degree is 20. leagues, 02 
60. miles, a minute is a mile 02 3000. fecte, a ſecond is 83; feete, 


ana third is +6}. inches: and thus much of degrees and their 


© parts applyed toweaſure- 
n decrees applyed to time, there are r5. contained in euery 
hours, ſo that euery degree of time ſtandeth-in the account of 
time fo; q.minates, foz an houre conſiſteth-of 6s. minutes of 
time, hath fo his fifteentþpart 4. minntes, ſo that a degræ being 
the fiftenthpart ofan houre, containeth 4 minutes of tinie, ſo 
that 1 5-degrees oz 60 minutes make an heure, 24. houres make 
a naturall day, and 363. dayes 6. houres, are conta:ned in a 
yeare : and thus much as Peer time, and degrees applped to 
kim. 


What is the vſe of degrees > 


Tc vſe of degrees is to meaſure diſtance betweene place and 
place, to find altitudes, latituves; andionxifudes,fodeſcribe 
Countries, to diſtingaich conrſes, to finde the variation of the 


— to meaſure time, to unde the places and motions - 
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all teleſtiall bodies, as the Sunne, Moone, Blanets, and Starrey 
to conclude, by degrers haue berne perkoꝛmed all Mathematical 
oblernations whatſo:aer, wtoſe ble is infinite. 


What is the Poles altitude, and how it may be knowne ? 


L titude is the diſt ance, height, oz meunting of one thing A: 
bone another, ſo that the altitude of the pole, is the diſtance, 
height, oz mounting ef the Pole from the Hoꝛtz on, and is defined 
to be that poztion of the Peridian which is contain» betweene 
the Pole and the Hozizon, which altitude oz cleuatian is to bee 
found either by the Sunne oz by the fired Starres, with the 
kelpe of peur Croſſe ftaffe, Quadzant, ox Aftrolabie, but tze 
Croſle ik affe is the oncly beft inſtrument fo: the Seamans vſe. 
And in the obſernation of this altitude there are fine things e- 
fpectally to be regarded: the firſt is, that yon know your Mer t⸗ 
dionall diſtance between pour Zenith ond the Sunne z Starres 
which by pour Croſſe ſfaffeo2 Aſtrolabie is giuen: the ſecond, 
that the declination bee truely knowne at the time of your obſer- 
uation. And the ether the are, hat pon conſider whether your 
Zenith be betwene the Eguinodiall and the Sun 15 Starres, 
v2 whether the Equinortiatlbe betwirne your Zerith and them, 
02 whether they bt betweene pour Zenith and the Gquato2, foꝛ 
_ is a ſeuerall oꝛder of wozking vpon each of thele thzee dif- 
erences. 

Latitude yon muſt alſo know, that ſo much as the Pole is as 
boue the Boꝛizon, fo much is the Zenith from the Equinocialf, 
and this diſtance betwerne the Zenith and the Cquatoz is called 
latitude 02 wideneſſe, and is that poztien ofthe Peridian which 
is included het werne pour Zenith and the Equotoz, fo2 it is a 
generall rule foz ener. that ſo much as the Pole is aboue the Pozt- 
z on, fo much the Zcnith is from the Equinodtiall, ſo that in this 
fence, altitude and latitude is all one thing. the one hauing rela- 
tion to that part of the Meridian, contained betwerne the Pole 
and the Hoꝛizon, and the other to that part ofthe Meridian which 
is contained betweene the Zenith and the Equinvitiall. 

Pou mult further vnderſtand, that betwient the [Zenith and 


Mozizon, it is nne ofa _ circle eontaining 90. degrees. 
E 
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fo that knowing how much the Sunne oz any Starre is from the 


Yoaizon, if you take tha 


diſtance from 92. the remainer is the 
diſtance betwene the ſald þ 


and the Zenith. As fog example, 


it the Dunne be 40. degrees 37. minuts from the Hoꝛizon, J lub · 


ſrrart 40. degr. 37. min. fr om 90. and there remaineth 4, deg 23. 
min. which is the diſtance betweene mp Zenith and the Sunne xc. 
Thoſe: inſtruments that begin the. account of their degrees at the 

Fenlth, concluding 90 · in the, Þ92:30n,. arc of molt eaſe foz the 

finding of the latitude by the Sunite oz fired Starres, becauſe 
they giue the diſtante betwene the Zenith and the bodp obſer- 
ued without further trouble. and that is the number which you 
mult haue, and fog which vou doe ſearch in pour obſeruation : 
all which things confidered, pou mult in this * pꝛoc d foz the 
finding of the poles height oz altifude. 


. * Starres being between the Zenith and 


eee i the lati: ud Is Ken d in wih 
part o * the ord ſoevęr you be. 


"Irft place the Cralle/ ſtaffe to your epe, in ſuch q6od ſozt as 
that there may grow no rear the diſozderlp vſing there- 


A, foz-vuialls.the Center. of your ſtaff and the Center of your 


Acht doe layne together in pour obleruation, it will be erreni- 


ous what pou conclude thereby: your ſtaffe fo oꝛdered then moue 
the tranſuerſarp vpon pour ſtaffe to and fro as occaſion requi- 


zeth, dntill at ane andthe ſame inſtant you, map le by the vp- 


— pour d halfe. the body of the Dunne oz 
eres, A chat the lowe awer edge di end thereof. doe likewiſe touch 
the Bozizon. at that place where it ſ&meth that the Skie and 
Seasareiopned, hauing eſpeciall regard in this your obſcrna- 
tion, as that 2 55 bg l ag piredip vpꝛight as polſi· 
ble Port ee obſerua RA — be- 


foze the Su ae be at 17 5 and continue the ſame 
lo long as pou 3 that they riſe : foz when they are at the 
higheſt, then are they bpen the Prridian, and then pou haue the 
meridionall altitude which you lerke, at which time they will 
de due South from pon, if, your Compaſſe bee good. and without 
variation, and then doth the tranſuerlary ſhew. bpon the mw 

he 
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the degrees and minutes that the ſaid body is ſrom pour Zenith 
if the deg. of your Inſtrument be numbꝛed from the Zenith to⸗ 
ward the Yo2tzon : oz elſe it ſheweth the diſtance betweene the 
faid body t the Hoꝛiʒon, if the deg. of pour Jnſtrument bee num- 
bꝛed from the Bo3.30n, concluding 90. in the Zenith, as com» 
monly Croſſe ſtaues are marked, which is not the eaſieſt wap: 
but if your ſtaffe be accounted from the Yo2izon, then ſubſtrac 
the regrees of your o2ſeruation from 95 and the remainer ſhews 
eth the diſtance betwene pour Zenith q the Dunne oz Starres, 
which is ů number you muſt know: vnto that number ſo knowne 
by your Juſtrument, adde the declination of the body by which 
you doe obſerne, whether it be the Sunne o2 any Starre, and 
that which commeth bp the addition of thoſe two numbers toge- 
ther, is the Poles height, oz the latitude of the place where pou 
are. as fo2 example. In the yeare of our 202d 1621. the third 
day of arch, the Sunne being then betwene mp Zenith and 
the Equinordt all, J obſerued the Sunnes Meridionall altitude 
from the Hozizon to be 72. deg. and 20. min. but becauſe J muſk 
know the diſtance of the Sunne from mp Fenith, J therefoze 
ſubſtract 72. deg. 20. min. frem 90. deg. and there remaineth 
17. deg 40, min. the diſtance of the Sunne from my Zenith, 
to that diſtance J adre the Suns declination fo2 that dap, which 
by mp Regiment J finde tobe 43. minuts 2. degrees of South 
dcclinatien, and it amounteth bnto 20. deg. 2 3. min. ſo much is 
the South pole aboue the Yo21zon, and ſo much is my Zenith 
South from the Equmoctiall, becauſe the Sunne hauing South 
declination, and being betweene mee and the Equinoctiall, 
therekoꝛe of netellitie the Antartirk pole muſt be aboue my HYozi- 


a zon. s P 
89—60—the diſtance b twerne 17-40-the ſans di frõ the Fe. 


the Zenith and the Hozizon. 2—43—Sauns declination. 
72—20—the@unes altitude. | — 
20—23—þoles height. 


When the Equinoctiall is betweene ycur Zenith and the Sunne 
or Starres, the altitude is thus found in all places. 


I N vour Inſtrument as befoze is taught, you mult ſ&ke the 


D-pernionall diſtance of the Sun oz Starres from pour Ze- 
D 3 nith, 


N — 
1 PPP n — — hae + 4 
— _ — — 
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mith, which being knowne, ſubſtract the declination of the Sun 
2 Starres from the ſaid diffoncs, and the remaining number is 

the Poles height oꝛ latitude which pon ſeeke: Example. 
The 20. of October 1625. J finde by my Inſtrument that the 
Sunne is 60. deg. 47. min. from my Zenith at noone, being then 
vpon the Peridian, the Equatoꝛ being then betweene my Zenith 


and the Summe, A alto find by my Regiment that at that time the 


Sunne had W 57. min. of Sonth detlinakion, becauſe the 
Ecuinottiall is betweene mee and the Sunne, therefoze J lub⸗ 
fkract the Sunnes declination from the obſerned diſtance, and 
therereftcth 46. deg. 48. min. the latitude defired, and becauſe 
the Sunne hach Sonth geclination, and the Equinoctiall being 


- betwene me and the Sunne, therefoze J map contlude that the 


Pole Artick is 4. deg 48 min. abaue my Hoꝛizon, oꝛ that my 
Fenith is ſo much toward the Nozth from the Equatoz. 


g 
60 Ee the Sunnes diſtance.” 


13— = the declination. 


46—48—the latitude, 


When your Zenith is bet veene the Sunne or Stat res and 
the Equinoctiall, the Latitude is thus found. 


Bur Lone fete as in the firft example is ſhewed, you 

ridionall diſtance of the Sun oz Stars 

e pour Regiment oꝛ other Ta 
— . to know the declination of that body which yon vb- 
ſerue, then abſtract the oblerued diſtance from your Zenith 
ont of the dectination, and the remaining number is thelacitade 
deſired: Example. The Sunne hauing 20. deg. of Nozth dedi- 
nation, arid — the Meridian is 5 deg. 9. min. from my 
Zenith, I therefozeſubſtran 3 deg. 0. min. from 20. deg. and 
there reſteth 14. deg: 51. min: the latitnde deſired : and becauſe 
the Sunne hath Noth declination, mp-Fenith 4 betweene 
the Sunne and the Equinoctiall, therefoze J conclude, that 
Nozth Pole is 14. deg. 52. min. abonomy Yozizon- 
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g m | 
19—60—the declination. | 
5—5$—the Dunnes diſtance from mp Fenith. 


I — 1 - the Poles height. 


How ſhall I know thetrue order of placing the Croſſe- ſtaffe 
to mine eye, to auoyde errour in my obſeruation? 


"T © finde the true placing of the ſfaffe at pour epe, therebp to 

amend the parallax oz fal ſe ſhadow of pour fight, doe thus: 
take a ſfaffe hauing two croſſes, a long croſſe which endeth in 
30. degrees, and a ſhozt croſſe which beginneth at 30. deg. where 
the long croſſe endeth, put the long croſſe bpon his 30. deg, and 
there make him faſt, then put the chozt croſſe likewiſe vpon his 
30. deg. there faſten him without moning, then ſot the end of 
pour ſtaffe to your epe, moning it from place to place about 
pour epe, bnfill at one inſtant you may ſe& the endes of both 
croſſes, which when you finde, remember that place and the 
ſtanding of your body, foz ſo mult pour ftaffe be placed, and your 
body oꝛdered in all your obſernations. 
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Are theſe all the rules that appertaine tothe finding 
2 N ol the Poles height. | 


| that trauell farre towards the Noxth under whoſe 
| Hozizon the Dunne ſettcth not. Wall ſometime haue occaſt- 
a to ſceke the latitude by the Sunne when the Sun is Nozth 
rom them, the pole being then betwerne the Dunne and their 
*enith. When ſuch obſervations are made, you muſt by your 
InftromeutleeketheSuims herght from the Yozizon, ſabſtract 
dat height from his declination, and the remaimng number 
--beweth how farre the Equinoctiall is under the Boztzon vpon 
e popnt-No2th, fo2 lo much is the oppoſite part of the Equs- 
u abe the Horizon vpon the popnt South, ſabſtrac that $e- 
rxidian istituds at the Equi-1octiall from 90. awd the remaining 
umher ts the Poles height deficed « Crample. 

do che dunn bauing 2 degrees of Nozth declination, his al- 
titude from the Hon on is obſerued ta be 3. degrees, 15. minuts, 
therefo2e ſubſtracting 3. deg . 15. min. from 22. degrees, there 
reſt 18. deg; 4. min. which is the diſtance of the Equincciall 
from the Þozizon, which being taken from 90. there reſteth 71. 
deg. 15. min the Poles eleuation dcſired. 


g m | g m — 
21- Gothe uns declinations | $9—<e-the diſt betw.zen. + Yo. 
3—15 —theSuns altitude, 18-45 -altuude of the Equatoz. 
13—45—thealtitode of the h 
A Cquinoctiall. | 71-15 the altitude of the pole. 


But you muſt know that the declination found in your Regi- 
meut is not the declination which in this caſe pou muff vie: fc 
the Regiment ſheweth the ſunnes declination vpon the Peri⸗ 
dian oʒ South poynt, in the place foz whoſe. Meridian the ſame 
was calculated, and not otherwiſe : therefoze it is neceſſary to 
know the ſunnes declination at all times, and vpon enery point 
ol the Compaſſe : foz I haue beene conſtrained in my Nozthwelt 1 
bopages, being within the frozen zone, ta ſearch the latitude by 
theſunne, at ſuch time as J could ſee the ſunne, vpon what 
poynt of the Compalle ſoener, by reaſon of the great fogges — 
4 ö ; 


—— — — 
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miſtes that thoſe Poxtherne parts ate ſubiect vntd: andthere is 
tonſideratid alſo to be had vpon euerp difference of {ongitude. foz 
the Sumſes detlination, as J haue by mp erperience found at 

mp being in the Straights of Magilane, — I haue found the 
Sunnes verlination co differ from my Regiment calculated 
fo London, by ſo much as the Dunne declineth in fine hautes. 
fo: ĩo much is ths difference between the Meridian al Kon- 
don, and the Meridian of Cape Froward, being in the midſt ol 


the laid Straights. 


How may this declination be found for all times, . 
all poynts of the Compaſſe. 


Irſt conſider whetber the Bunne be comming fowardes the 

Equinoctiall, oz going from him, that being knowne, confi- 
der the time wherein you ſerke the declination, then loke ſoꝛ the 
Dunes declination in pour Regiment fo2 that dap, and alſo ſerke 
his declination fog the net dap, ſubſtract the lefſer out of the 
greater, and the remainer is the whole declination which ths 
Dunne declineth in 24. honres, oz in his moning thzough all — 
poynts of the Compaſſe, from which number pou may by the 
rule of p2opoztionfinde hls deel:nation vpen euerp poynt of the 
Compaſſe fo2 euerp hours of the dap, as by theſe examples, may 
appeare:Trawple. 

Jn the pere x 625. the 20. of March, J defire to know the 
Sunnes declination when he is vpon the No2zth part of the Me⸗ 
ridian ot London, J ſ&ke the Sunnes declination foz that day, 
and finde it to be z. deg, 9. min.the Sunne then going from the 
Gquatoz. A alſo ſcarch his declination foz the next dap, being the 
21. of Parch, and finde it tobe 4. deg. 22. min. Athen ſubſtrag 
3. deg- 59. min from 4 deg.e 2. min. and there ceſteth 23. min. 
fo much the Sunne doth decline in 24. heures, oꝛ in going thꝛaugh 
all the poynts or the Compalſſe. Then J ſay by the rule ot p2* 
poꝛtion, if 24. houres gine 23. minuts of declination; what will 
12. homes giue ec. J multiply and diuide, and finde it to be 11. 

min. 30 (ec. theSunnesdeclination in 12. houres motfon to bee 
added to the declination et the 20. day, being the @unnes:going 
from the-©quatez, 03 (oz the —_— the Compalle, A may (ap, 
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33. popiits giue 23min: of declination what will 16. poynts: 
ee; which is the diſtance betweene South and Nozth ? A mul» 
tiply and diuide as the rule of pzopoztion rcquireth, andfiad that 
x6, poynts giae x x: min. the Dunnes declination, in mooning 
though 16 poynts of the Compaſſe, which is to be added to tho: 
doclination oł᷑ the 20-day; becau(e the Sunne goeth from tye E 
quatsz;ſo-J conclude the declination to be 3. UN. 5 2. min. the Sun: 
being Nozth the 20. ol Parch. 


- In this worke ho. mo. Ho. WW. 

the z o.ſeconds 6529 ITAL | | 32—23—16—-11 

xcomircd.. 12 1 16 0 
44 2 % 132 3 F 2 (it 
e * 22 3 2 & 
264 2 _— 


Being Weit from the Peridian ol London go. degrex s of lon- 
gitude;Idcfire to know the Suns declination when the Sun is 
bpon the Meridian the. 20. af Parch 2625. J muſt here conſider 
Wat go. dog. of longitude make 6. houres of time, fo: euery houre 
edhitaineth-15-deg wherchy J know that when the Sunne is: 
— London, heis but Eaſt from me, fox when it is 12. of 
the clocks at London, it is but 6. ofthe clocke in tho moꝛning 
with me. and when it is 12. of the clocke with we, it is then 6. of 
tha clocks inthe afternons at London: therefoze J muſt ſ&ke- 
Ir the ceclination of the Sunne at 6. of the tlocke in the after⸗ 
none, and that is the merisionall delination twhich J muſt vſe 
neing 90. deg. Weſt from London which to doe, the laſt exam⸗ 
ple doth ſufficiently teach you, whereby por map eaſily gather 
the perfect notice of whatſoever is requiſite in any of theſe kinde 
of obſeruations if poureade with the eye af reaſon, :and- labour 
to vnderſrand wich iudgement that which you read. 

Example. The day and yeare.qp2opoſed being the 20. of March 
1625. declination the z. d. 59. min the next day the 21 of Parch 
4d 22. min. Det uction made, reſteth 23. min the p2opoztionall- 
gart to be found foz 90. deg. Meſt, oz d. hourts of time. Wap if 
.a4/honres gine 23. What 6 hourcs2 Facit 5, min 18. ſeconds, 
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which being that the declinationencreaſeth, adde 5. min. 18. ſec. 
to the declination foꝛ the day pzefired : that totall is the meridio- 
nall declination foz go, deg. of weſterly longitude from the Pe- 
ridian of London. 

There is another way moſt excellent fo2 the finding of the 
ſunnes decimation at all times, that is to ſearch by the Ephi⸗ 
mcrides the lunnes true place in the Eclipticke foꝛ anp time pur- 

 poled whatioeuer, and then by the Tables of Sinus the declinati- 
on is thus knowne. Pultiply the Sinus of the Sunnes longitude 
trom the Equinactiall poynts of Aries oꝛ L ibʒa. to which ſocuer 
he is næreit, by the Sinus of the ſunnes greateſt declination, and 
dimds the pꝛoduct by the whole Sinus, and the arke of the quati⸗ 
ent is the declination deſired: but becauſe Seamen are not ac- 
guaintep-with ſuch calculations, J therefoze emit to ſpeake fur- 
) ther thereof, ſith this plaine way befoze taught is ſufficient foz 
their purpole, 
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e. 20 1 * 0 - 121 81. 741 ; ech 5 


u et 5th The Gf this nee. 800 


> this 5 may cufficiently vnderſtand,: the rea 

tisof whatfoeuer is befoze ſpoken! fo2 the finding! of the 

ion, oz the latitude of pour being: into theconſide- 

5 becauſe the yong pzaitiler may the better enter, 
not amiſe by a few examples to expꝛelle che netoſla⸗ 


1 * une being ſeauen vegroes of Nozth declinatt- 
he Pole Articke being 45. degrees abone the Yozizon, 3 
hat wil be che /Sunnes Perivianall diance fron mp 


1 : Fick 4 rr he Ne vn the Noyth 
Pole tv be 45. degrees abvne tho ſume, there the-Vozt. - 
on not to be moaned, Jthen . the thꝛid that >> — the 
Center of the Inſtrument, 7 degrees from the Equinoctall to- 
wardes the Nozth, becauſe the Sunne hath ſo much Nozth decli⸗ 
nation, and the thaid doth thew me vpon the yerticall circle, that 
the Sunne is 38 degrees frommy Zenith. 

2. The Pole Artick being 30. deg. aboue the Pozizon, a 
the Sunnes diſtance 30. deg from the Fenith, A demand what ts 
the Dunmes declination? 

2./A. As in the firft queſtion 3 place the Pozth Pole 5. deg. 
aboue.the Bo2izon, there holding the Yo213on not to be maned, 
en {ſing the thzidfoche 30. degree vpon the verticall circle, 
22 rr my Senith, and then the 
HELWerh vp betweene the Tropick of Cans 

cer ans the Equinotiall, that the Sunne hath 20 degrees of 
Nonth declination. 

3. The Sunne hauing 10. deg. of South declination, bes 
ing vpon the Peridian, is 53. deg. from my Fenith,.J demand 
what is the Poles height + 
3. A. In dhe firſt queſtion the Poles height and the Sunnes 
declinatton are giucn fo; the finding of the Dunnes meridionall 
— fromthe Fenith. In the ſecond the Poles height is. gi⸗ 
nen, e the Aunnes meridionall diftance from the zenith, thereby 
to finds the Sunncs dectfnation. And in this queſtion the _ 
d As 


_——— 
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declination and meridional: diſfance is giuen foꝛ the finding of 
the Poles height. J thercfo:e being the thad faſined in the Cen⸗ 
ter of the Jnflrument 10 degrees South from the Eqnatsz, be- 
tweene the Equinoctiall and the Tropicke of Capꝛicome, there 
holding the thꝛid not to be moved, J then turne to the Hoꝛizon 
vntill J bꝛing the 5 2 degree of the berticall circle vnder the thzid, 
and then the Pozizen ſheweth mee, that the Poꝛth Pole is 43. 
degrees aboue the ſame. 
4. Q The Sunne haning 12. degrees of South declination, 
and being vpon the Meridian South from me, is 30. degrõs a- 
boue the Pozizon, J demand how farre the Dunne is from my 
Zenith, how much the Tquineciall is aboue the Bozizon, and 
what is the Poles height? | 
4+ A. Firſt Jbzing the this to the place of the Sunnes. de- 
clinatis as befoze, there holding it not to be moued, then J turne 
the Hozizon vntill J bing it fo be zo. deg. dnder the thzid, and 
then the thꝛid ſheweth me that the Hunne is Co. deg. from my 
Zenith, and the. Bozizon Geweth that the Equinottiall is 42. 
deg. aboue the ſame, and that the Nozth Pole is alſo eleuated 
48. deg- abone the Haꝛizon Although thefe queſtions are ſo very 
eaſie and plaine, as that they map readily bee anſwered by me⸗ 
mozy, pet becauſe the reaſons how they are anſwered may the 
better appeare, is the cauſe wherefoze thep are demanded, and in 
this ſoꝛt anſwerod onelp fo2 the bencfif of ſuch as are not alto- 
gether expert in theſe pꝛattiſes, that thereby they might likewiſe 
frame vnto themlelues queſtions of other varietie, and: ſo gas 
ther thereby the moze ſuffitient iudgement in this part of N aui⸗ 
gation- 


What is the Zenith? 


Tos Zenith is that paicke 03 poynt in the heanens which is 
direccly over pour head, from whence a line falling perpendi- 
cularly. will touch the place of your being, a ſo paſſe by the Cen- 
ter of the Sphere, and this line may be called the Axis ol the Ho- 
rizon, and the Zenith the mou ofthe ſame being go. d. from all 
parts there: 'as by'th the kozmer figure may molt Platucly ap- 


poare: - 
5 e 3 = The 


The. vie of the Reyne. | 
YOraſmuch as the Poles height cannot 
be obſerved by the Sunne, vnleſſe 
{2.11 EY the Sunnes true | declination bee 
Wen knowne, Thauc therefore carefully 
calculated theſe Tables or Regiment, out of v- 
rigans, for the yeare 1625. 6. . and 8. which 
will lerue vntill che yeare 1644. without fur- 
ther correction: and becauſe there may grow 
no etror by miſtaking tlie yeares, I haue ouer 
euery Moneth vvritten the ycare of the Lord, 
in which che declinarion'of the fame bloneth 
15 to be vied, therefore when in any yeare an! 
Moneth you ſeeke che Sunnes declination, firſt 
looke for the Moncth, and there you ſhall find 
J. of thoſe Moneths, vvhich are the Moneths 
betwyeen the leape yeares, then looke ouer each 
of thoſe moneths, vntill you find the yeare of 
the Lord, wherein you ſecke the declination, 
and directly vader that yeare is the Moneth 
wherein you muſt ſecke the Suns declination: 
Example 1626. the tenth day of Feb. 1 would 
know the Suns declination, firſt I ſeeke out Fe- 
bruary, & vnder the ſecond yeare I ſee the yeare 
1626: therefore this is my Monerh, 1 the 
tenth day of which Moneth I find that the Sun 
hath. ro deg. 45+ min. of South deęlination, and 
after the like manner you mult do in all the reſt 
as occaſion requiretn. lanuary 
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What is the Chart? 

e Sea Chart is a ſpeciall inſtrument fo the Seamans 
1 vie, whereby the h dzographic all deſcription of the Ocean 
Seas, with the anſwering geographical! limits ofthe earth, ate 
ſuppoſed to be in ſach ſozt giuen, as that the longitudes and latt- 
tudes of all places, with the true diſtance and courſe betweens 
place and place, might be truelp knowne. But becauſe there is 
no p:opoztionable agreement betweene a Globus luperficies, 
and a plaine ſuperſicies, therefoze a Chart Toth not expꝛeſſe that 
certain tie of the pꝛemiſſes which is thereby pꝛetended to bee gt- 
uen, foꝛ things are beſt deſcribed vpon bodies agreeable to their 
owne kozme. And whereas in the true nature of the Sphere, 
there can bee no parallels deſcribed but the Caſt and Meſt cour- 
ſes onely, the reſt of the courſes being concurred lines, aſcendent 
toward the Poles, the Meridians all concurring and iopning to- 
gether in the Poles, notwithſtanding in the Sea Chartall thoſe 
courſes are deſcribed as parallels, without any dinerfitie, alte- 
ration 02 diſtinction to the contrary, whereby the inſtrument is 
ayparantly faultie: pet it catinot be denyed but Charts foz ſhozt 
courſes are to very good purpoſe foz the Pilots viſe, and in long 
courſes be the diſtance neuer la farre, if the Pilot rcfurne by the 
ſame courſe, whereby in the firſt hee pꝛolecuted his vopage, his 
Chart will be without errour, as an inſtrument of verp great 
commoditie, but if he returne by anp other wap, then by that 
which he went fozth, the imperfections of the Chart will then ap» 
peare to be very great, eſp: ciallp, if the voyage bee long, oz that 
the ſame be in the No:th parts of the wozld, the farther towards 
the Nozth, the moze impercect : therefoze there fs no (inſtrument 
anſwerabtle to the Globe oꝛ paradorall Chart, fo2 all courſes and 
climats whatſoencr, by whom all declared truth is molt plenti⸗ 
fully manifeſted, as ſhall hercaftcr at large bee declared, but fog 
the coaſting of any ſhoze oz Country, oz foꝛ ſhozt boyages, there 
is no inſtrument moze conuenient foz the Seamans vſe, then the 

well deſcribed Sea Chart. 


What is the vic of the Sea Chart? 
BY the directions of the Sea Chart the skilfull Pilot conuey⸗ 


eth his hippe from place to place, by ſuch courſes as by the 
G 2 Charc 
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Chart are made knowne vnto him, together with the helpe of his 
Compaſſe o Croſſe ſkaffe. as befoze is ſhewed, fo; the Croſſe- 
ſtaffs, the Compaſſe, and the Chart, are fo neceſſarilp loynd to- 
gether, as that the one map not well be without the other in the 
execution of the pzactiſes of Navigation : foz as the Chart ſhew⸗ 
eth the courſes, ſo doth the Compaſſe direct the ſame, + the Croſſe 
- Kaffeby every particular obſerned latitude tcth confirme the 
truth ofſuch courſes, and alſo giue the certaine diſtance that the 
Ship hath ſapled vpon the ſame. 
And in the vle oz vnderſtanding of the Sea Chart, there are 
fine things chiefly to be regarded 
The firlt is, that the Countries 03 geographie of the Chart be 
Kknowne, with enerp Cape, P2omontozp, Pozt, Pauen, Bay, 
Sands, Rocks, and dangers therein contatned. 
Secondly, that the tines dzawne vpon the Chart, with their 
fenerallp;operties be likewiſe vnderſtood. 
Thirdly, that the latitudes of ſuch places as are within the 
Chart be alſo knowne, as by the Chart they are expꝛeſſed. 
Fourthlp, that vou be able ts meaſure the diſtances betweene 
place and place vpon the Chart. 
And fiftly, the Seaman muſt bee able by his Chart to know 
the true courſes betweene any Jles, Continents, oꝛ Capes whats 
ſoeuer, fo; by theſe ſiue t iuerſities, the Chart is to be vſed in the 
skill ot Paulgation. 


'" How is the latitude of p' ares knowne by the Chart ? 


I latitude is thus found by the Chart, vpon the place 
whoſe latttude por! defire to know, let one feote of pour 
'Compalles, then ffretch the other foote to the nert Caſt 4 Weſt 
line ( fo2 that line is your directo) ke ping that foote ſtill vpon 
the ſame tine, moue pour hand and Compaſſes Caſt c2 Meſt, 
as occaſion requireth, vntill you bꝛing the Compaſſes to the 
graduated Meridian, and there that foote of the Compaſſes which 
ſtod vpon the place whoſe latitude you would know, doth ſhew 
the latitude of the ſame place. 


How: 
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How isthe courſe betweene place and place knowne ? 


VV there are two places aſſigned, the courſe betweene 
which you defire to know, ſet one foote of your Compal= 
ſes bpon one of the places, then by diſcretion conſider the lines 
that lead toward the other place, ſtretching the other foote of the 
Compalles to one of thoſe lines, and ſs that part of the line which 
is neereſt to pou, keping that foote ſtill vpon the ſame line, 
mone pour hand and Compaſſes toward the other place, and ſ&@ 
whether the other foote of the Compaſſes that ſtoode vpon the o⸗ 
ther place, doe by this direction fouch the fecond place, which if 
ic doe, then that line whereupon you kept the one foote of pour 
Compaſſes, is the courſe betweene thoſe places: but if it touch 
not the place, pou muſt bp diſcretion ſearch vntill pon finde a 
line, whereupon keping the one foote of the Compaſſes, will 
lead the other foote directly from the one place to the other, foz. 
that is the courſe betweene thoſe two places. 


How is the diſtance of places found vpon the Chart? 


17 the places be not karre a ſunder, ſfretch a paire ot Compal⸗ 
ſes betweene them, ſetting the one fote of the Compaſſes vp⸗ 
onone of the places, and the other vpon the other place, then not 
altering the Compaſſes, ſet them bpon the graduated Meridian 
cf pour Chart, and allowing 20. leagues foz euerp degree, that 
is contained betwene the two fete of your Compaſſes, the di- 
tante dcfiredis thereby knowne : if betweene the places there 
be 5, degrees, then they are 100. leagues aſunder, ec. But if the 
diſtance betweene the places bee ſo great, as that the Compaſſes. 
cannot reach betweene them, then take out 5 degrees with pour 
Conipaſſes, which is 100. leagues, and thcrewith you may meas 
ſure the diſtance as pꝛactiſe will teach ou. There is alſo in euerp 
Chart a ſcale of leagues laid downe, whereby vou map meaſure 
diſtances, as is commonly vſed. 


How doth the Pilot order theſe matters, thereny to conduct 
his Ship from place to place. 


He Pilot in execution of this part of Nanigation, doth 
with carefull regard cenfider thag efpeciall things, where- 


vpon the full p;agiſes are grounded. 
5 G 3 | t. Df 


AY 


J 
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"x. Ct which the Art is, the good obſernation of his latte 


which how it may bo knowne is befoze ſufficiently erp:efſed. 

2. The ſetond is acarefull regard of his ſteredge, with verp di⸗ 
ligent examination of the truth of his Compaſle, that it bee with- 
out variation oz other impediments. . 
3. And the third is a carefull conſideration of the number of 
leagues that the Ship ſayleth in enery houre oz watch, to the 
neereſt eſtimation that pofſiblp he can gine, foꝛ any two of theſe 
qe pꝛactiſes being traely ginen, the third is thereby likewiſe 

nowne. 

As by the Coꝛſe and height the diſfance is manifeſted, by the 
diſtance and Coz(s the height is knowne: by the height and di⸗ 
ffance the Cozſe is ginen, of which thzee things the Pilot hath 
onely his height in certaine : the Cozſe is ſomewhat dcubtfoli, 
and the diſtance is but barely ſuppoſed, notwithſtanding from 
his altitude and Cozſe he coucludeth the truth of his pꝛattile, pꝛo⸗ 
cerding in this ſoꝛt 

Firſt he conſidereth in what latitude the place ſtandeth from 
whence he ſhapeth his Cozſe, which foz an example ſhall be the 
Lyzart ſtanding in 50. degrees of ſeptentrionall laticude, then 
directing his Cozfe ©. W. ſapleth 3. o 4. dapes oz longer in 
ſuch thick weather, as that hee is not able to make any obſerna- 
tion of the Poles altitude, in which time her omitteth not to kerpe 
an acc how manp leagues the ſhip hath ſapled vpon that 
Coꝛſe as nere as he can geſſe, which number of leagnes in this 
example ſhall be 100. accozding to his indgement: then hauing 
connenient weather, he obſerueth in what latitude he is, and 
findeth himſelfe to be in 47. degrees, now with his Compaſſes 
he taketh the diſtance of 100, leagues, which is the quantitie of 
the Ships run by his ſuppoſition, and then ſetting one foote of 
the Compaſſes bpon the Lpzart,wbich is the place from whence 
he began his Cozſe, and directly B. M. from the ſame he ſetteth 
the other point of the Compaſſes, by the direction of another 
paire of Compaſſes, in ſuch ſoꝛt as Cozſes are found, and there 


. hemoketh a pꝛicke fo2 the place of his ſhips being, accozding to 


his reckoning and cozſe. | | 
And now ſearching whether it doe agree with his height, ( foz 
the height, cozfe, and diſtance mult all agree together) he 2 — 
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that his pꝛicke ſtandeth in 46. degrees, 26. minutes, but it ſhould 


ſtand in 47. degrecs to agree with his obſeruation. Therefoze 
perceiuing that he hath giuen the ſhip to much wap, he bzingeth 
his cozſe and obſerncd altitude to agree, and then hee ſesth that 
bis ſhip hath ſapled but 8 5. leagues, and there he lapeth downe a 
pꝛicke fo2 the true place of his ſhips being, accoꝛding to his cole 


and latitude, foꝛ ſo by his coꝛſe and height he findeth the truth of 


his diſtance, & rep2oucth his ſuppoſed accompt to be 15. leagnes 
too much: and after this ſozt he pꝛoceedeth from place to place, 
vntill hs arriue vnto his deſired Pozt : which is a concluſion in- 
fallible, if there be no other impediments, ( whereof there hath 
not beene good conſideration had) which map bzeed ercour, fo2 
from ſuch negligence there map ariſe many inconueniences. 


What may thoſe impediments be? 


BY experiente af the Sea we finde many impediments that ſo 


diſturbthe expected concluſion of our pzactice, as that they 
agre not with the true poſitions of art. Foz, firſt it is a matter 
not common to haue the winde (9 bene ficiall, as that a ſhip may 


ſaple therebp, betwene any two aſſigned places vpon the direct 
co2ſe, but that by the contrarietie of winds, ſhe map be conftrai- 
ned fo trauers vpon alt points of the Compaſſe, the nature where⸗ 
of J haue befo:e ſufficiently expꝛeſſed. 

Secondip, although the wind may in ſome lozt faudur, pet the 
chip may haue ſuch a leward condition, as that ſhee map make 
her wap 2. 02 3. points from her caping. 

Thirdly, the ſteredge map be lo diſozderlp handled, as that 
thereby the Pilot may be abuſed. 

And laſtly, the Compalle map be ſo varied, as that the Pilot 
may like wile thereby be dzawne into errour, at all which things 
and many moe, as the nature of his ſapling. whether befoze the 
wind, quartering oz by a bowling, oꝛ whether with loftte oz low 
ſaples, with the benefits oz hinderances of the Sea, tydegates, 
ſtreames, and fozced let thereof, gc. Df all which things ( Jſap ): 
the skilfall Pilot muſt haue carefull conſideration, which are 
better learned by pꝛactiſe then taught by pen, foꝛ it is not poſſi. 
ble that any man can be a good and ſufficient Pilot o2 skilfull 
Dcaman,, 


Ja — ——— — : 
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Seaman, but by painefull and diligent p)aciſe, with the allt; 


Kanceofart, whereby the famous Pilot may bee eſteemed woz- 
thy' of his pꝛoleſſion, as a member merte foz the Common- 
weale. 


— nowhaning ſufficiently dr wed you the ordering of pour 

koʒ the execution of the skill of Nauigation, and being 

allo ores de that you ſhould effectually buderſfand the full na. 

tute und vſe ofthe ſame ; JI thinke it god by a few queſtions to 

gine you an occaſion to ercrciſe your ſelfe, in the perfect accom- 

pliſhmentof ſuch conclufions as are by this excellent and com- 
modious inſtrument to be perfo2med. 


Neceflary queſtions for the better vnde ſtanding of the 
commodious vic of the Chart. 


2 52 J ſaple 70. leagues bpon the Southwelt courſe, I de; 
ow manp degrees J'ſhall lay oz depꝛeſſe the pole? 
Tye difference will be 2. degrees, 30. minutes. 
2. Lk ſayiing Meſt Nozthwelt J raiſe the pole ;.degr&s, 
n I demand how man leagues J haue ſapled? 

A. Che diſtante ſapled, is 1 80 leagues. 

3- Q. If in ſapling 180. leagues betweene Meſt and Nozth, 
Jraiſs the pole 3. degrees, J demand vpon what cozſe J have 
ſapled, and how farre J am from the Peridian from whence J 
began that cozſe? © 
A. Che cozſe ſapled is H. w. b. M. and the diſtance from the 
Peridian is 50. leagues. - | 
4. Q. Ifin ſapling 15 4. leagues I be 80. leagnes Weſt from 
the Meridian from whence J began mp coꝛſe, J demand vpon 
what point ofthe Compalſe J haue ſapled, and how much 3 haue 


raiſed the pole? 
— Che cozſe is N. UW. b. P. aud the pole is raiſed 6. de- 


Tf; .. If J ſaple R. w. butill J be 50. leagues from the Meridi⸗ 
an, where J began my cozſe; J demand how man leagues 3 
hane ſapled, and how mach the pole is raiſed⸗ 

A. The diſtance ſayled is 71. leagues, and the pole is raiſed 


tes, 32. minutes. 
2. degree, 32. 6. Q. If 
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6. Q: It in ſapling M. N. W. J doe in 30. houres raiſe 2. de⸗ 


gries. how manp degrees ſhould J haue raiſed the pole, ik the 
lame motion had bene Nozth and by Weſt? 

A. You ſhould haue raiſed 5. degrees. 
b. Q. A ſhip ſapling cowards the Meſt, fo2 euerp fo. leagues 


that ſhee ſayleth in her Cozſe, ſyce departeth from the Meridian 


from whence the began the ſame Coꝛſe 45. leagues, J demaund 
bpon what point of the Compaſſe, æ how many leagues he hath- 
ſapled, in raiſing the pole 5. degrees - 

A. She hath ſapled Nozthweſt by Nozth x 20. leagues. | 
8. Q. APylote lapling toward the Weſt 100. leagues, hath. 
foꝛgotten his Cozſe, yet thus much he knoweth, that if he had ſay- 
led bpon ſuch a cozſe, as that in 160. leagues ſapling he would 
haue raiſed the pole 3. degrees, he ſhould then haue beene twiſe 


as farre from the Peridian as now he is, and ſheuld alſo haue 
beene + degrees further to the Nozthward then now he is, 1 


would now know what coꝛſe he hath ſayled, how many leagues, 
and how farre he is ſeparated from the Peridian from whence 
he began the ſaid Cozfe. 

A. She hath ſapled 88. leagues Nozthweſt by welt, and is 
73. leagues from the Peridian nerreſt. 
9. Q. Two ſhippes departing trom one place, the one ſapling 
145 · leagues to boards the TUeſt, hath railed the pole 4. degrees, 
and the other hath raifed the pole 7. degrees, and is 95. leagues 
Weſt from the Meridian of the place from whence he began his 
Cozſe, J demand by what cozſe the ſaid ſhip hath ſapled, how 
farre they be aſunder, and by what coſe they may meete ? 

A. The firſt ſhip hath ſapled Nozthweſt by weſt, the ſecond 

hath ſapled Nozthwelt by noꝛth 170. leagues, they are aſunder 
65. leagues, and the Coꝛſe betweene them is Nozth noztheaft, 
and South ſouthwelt. 
10. Q Two ſhips lapling from one place, the one in ſaplfng 
180. leagues, is to the Eaſtward of the Meridian where he be · 
gan his cozſe 150. leagues, J demand vpon what coꝛſe and how 
manp leagues the other ſhip ſhall ſaple, to bzing himlelfe 56. 
teagues N. by W. from the fürſt hip $ 

A. The firſt ſhip hath ſapled N. e. by e. and-hath raiſed the 
pole 5. degrees, the ſetend ſhip mult ſaple Poztheaſt by nozth 
237 · leagues, -H Al- 
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„gqꝗueſtions are needleſſe, and without vie, 
deing ſo plaine as nor deſerving in this 
ſort to be fubliſhed, notwithſtanding 
that their opinion, I dor in friendly cur- 
teſie aduiſe all young practiſers of this excellent Art of 


Sayling, that they doe not onely by their Charts prooue 
the truth ot theſe anſwered queſtions, but alſo endeuour 


themſe lues to propound diuers other ſorts of qucſtions, 


and in ſecking their anſweres to enter into the reaſon 


thereof: for by ſuch exerciſe, the yong beginner mall yn- 
derſtand the ſubſtantiall grounds of his Chart, and grow 
perfect therein: for whoſe eaſe and furtherance onely, I 
haue at this preſent publiſhed this briefe treatiſe of Naui- 
gation, knowing that the expert Py lot is not vnfurniſhed 
of theſe principles, but every little helpe doth greatly 
further in euery beginning: and therefore for the further 
benefit of the practiſer, I haue hereunto annexed a parti- 
cular Sea Chart of our Channell, commonly called the 
Sleue, by which all that is before ſpoken as touching the 
vſe ofthe Chart, may be practiſed, wherein the depths 
of the Channel are truely layd done: being an inſtru- 
ment moſt commodious and neceſſary for all ſuch as 


| ſeeke the Channell cõming ont of rhe Ocean Sea, much 


of it is from my own practiſe, the reſt from Pylots of very 
good ſufficiency: L haue found great certaintie by the vſe 
of this Chart, for by the altitude and depth I haue not at 
no time miſſed the true notice of my Ships being, which 
(through Gods merciful favour)by my lands falls I haue 


found alwaies to be without terrour, therefore haue it not 
in light regard, for it will giuc you great euidence, and is 
worthy 


very expert in Navigation ) that theſe 
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worthy to be kept as a ſpeciall jewell for the Seamans vſe, 
be he neuer ſo expert. | 

And thus hauing ſufficiently expreſſed all the practiſes 
appertaining to the skill of Horizontall Nauigation, which 
kinde of ſayling is now of the greateſt ſort onely practiſed, 
I thinke it good for. your better memory briefly to report 
that which. bcfore is ſpoken as touching this kinde of Naui- 
gation, and withall it will not be amiſſe to ſhew you after 
what ſort I haue beene accuſtomed to keepe my accompts 
in my practiſes of ſayling, which you ſhall findeto be very 
ſure, plaine, and eaſie, whereby you may at all times examine 
what is paſt, and ſo retorme the cauſes layd downe vpon the 
Chart, if by chance there ſnould any errour be committed. 
And ſo concluding this part of Nauigation, will in the next 
treatiſe make knowne vn: o you the vie of the Globe, ſuch v- 
ſes I meane as the Seaman may practiſe in his voyages, and 
that are moſt neceſſary, for.his knowledge. 


A Table- 
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able ſhew ing the order how the Seaman may keepe his ac- 
1 whereby hee may at all times diſtinctly examine his 
former practiſes, for ineuery 24. houres, which is from noone to 

noane, hee doth» not onely lay dow ne his latitude, with the corſe 
and leagues, but alſo how the winde harh blowne in the fame 
AAA | 55 
The firſt Colume isthe moneths and dayes of the fame, the ſecond 
is the obſerved altitude, the third is the Horizontall corſe or motion 
ol the Ship, the fourth the number of leagues that the Ship hath fay- 
led, the fifth is a ſpace wherein muſt be noted, by what winde thoſe 

things haue beene performed: and the next great ſpace is to lay downe 
any briefe diſcourſe for your memory. rg. 
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. Abriefe repetition of that which is before ſpoken. 3 
Pere are thꝛee kindes of Nanigation, Pozizontall, Para⸗ 
dorall, and lapling vpon a great Circle, per ſoꝛmed by Cezle 
and Traners. 
A Coꝛſe is the paradorall line, which ts deſcribed by the tips 
motion vpon any point of the Compaſſe. 

A Travers is the varietie ofthe ſhips motion vpon every als 
ter ation of Coꝛſes. 

The Compaſſe is an artificial Yozizon, by which Coꝛſes and 
Traucrſes are diretted, and confaineth - 2. points, and everp 
point containeth 11 4. degrees, oz 45. minutes, being = of an 
honre: 

By ſuch quantitie of time as the Bone ſep2rateth her ſelfe 
from the Sunne, by the like rate of time euerp tide doth one dif- 
fer from another, 

In enery houre the tyde altereth two minutes, in every flond 

twelue minutes, and in euerp ebbe twelue minutes, and in eue; 
ry day 48. minutes, betauſe that ſo is the Pones ſeparation 
from the Sunne: fo2 the Mone doth ſeparate her ſelfe from the 
Sunne, in eucry day one point and 3. minutes, betwene the 
change and the full ſhee is to the Caſtwards of the Sunne, and 
then is her ſeparation, at which time ſhee is befoze the Sunne in 
reſpec ot her naturall motion, buf in regard of her violent mo- 
tion, ſh# is then behinde oꝛ abaft the Dunne. 

Betwerne the full and change, ſh& is to the weſtward of the 
Sunne, applying towards the Sunne, and then is her applica- 
tion, at which time thee is behinde oꝛ abaft the Sunne, in reſpect 
of her naturall motion, but in conſideration of her violent moti- 
on, ſhee is then befoze the Sunne. 

Dhee hath a violent motion, a naturall motion, a ſlow ſwift 
And meane motion. 

In enery 27. dapes and 8. honres, thee perfozmeth her natn- 
ralt motion thꝛough the Zodiac. 

Betweene change and change there is twentie nine dapes 
twelue honres, foztie foure minutes ntereſt. ; 
Che ſolar pc&re conſiteth of 12. moneths, and the lunar y&re 


D 3 The 
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The ones age is found by the Epact: 

All inſtruments died in Nauigation, of what ſhape oz fozme- 

ſoener they be, are deſcribed oꝛ demonſtrated vpon-a Circle, 03 

me poztion of a Circle, and therefoze are of the nature of a « 
rcree 

A degree is the 360. part of a Circte, how bigge qq little foc- 
ner the Circle be. 

Adegreeisapplyed after the 6. ſouerall ſozts, to the Equatoz, 
ta the Peridian, ta the Yozizon, to the berticall Circle, to meas 
ſure to time. 

Altitude is the diſtance, height, oz mounting ol one thing as 
baue another, 

The Poles altitude is the diſtance bettveene the Pole and 
the Hoꝛizon, oz the poztion of the Meridian which is. contained 
betweenethe Pole and the Pozizon. 

The altitude of the Sunne aboue the Yo2izon, is that pozti« 
on of the vertitall circle, which is contained betweene the Yozt- 
on and the Sunne. | 

Laticude, is that arke of.the Peridian which is contained bes 
tweene the parallell of any plate and the @quatoz, oz that part. 
wn —_— which is included betweene. the. Zenith and the 
Equinoetia 

Longitude, is thatpoztionof the Cquatoz contained betweene 
the Peridian of 8. Mihels; ons of the Jles of the. Aſſores, and the 
Meridian of the place whole longitude is deſired: the reaſon why. 
the accompt of longitude doth begin at this Je, is-becaule that 
there the Compaſle hath no varietie, for the Peridian of this Jle- 
paſſeth bp. the poles of the wozld,. and: the pales of the Magnet, 
being a Meridian pꝛoper to both poles. 

The longitude betweene plate and place, isthe poztion of the. 
— which is contained hetweene the Peridian ol the lame 
plates 

Declination is thedilkancs ofthe Sunne, Poone,. ( Sfarres, . 
from the Equinoctiall,. 62 that part of the Meridian which pal 
ſeth by the Center of any celeſtiall body, and is contained be- 
tweene the ſame center and the Equinoctiall. 

- -Hiveography is the deſctiption of the Mcean Sea, with all 
Ns, bancks, 6 whole limits 


extend 
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| extend to the geographicall bo2dcrs of the earth, the perfect no- 

tice whereof is the chiefeſt thing required in a ſufficient pplot, in 
> his excellent pꝛactiſe of Sayling. A 

Eesgrapghy is the deſcription ot the earth onelp whereby the 
-terreſtriallfozme4n his due ſitutation is giuen, whoſe diſtinction 
is by mountaincs, riuers, vallies, cities, e places of fame, with - 
out regard of Circles, Climats, and Tones. 

Coſmograph is the deſcription of the heauens, with all that is 
contained within the circuite thereof, but to the purpoſe of Nani- 
gation, we muſt vnderſtand Coſmegraphy ts be the vntuerſall 
deſcription of the terreſtriall Globe, diſtinguiſhed by allſach cir- 
tles, by which the diſtinction of the celeſtiall Sphere is vnder⸗ 
Fwd to be giuen, with euerp Country, Coaſt, Sea ÞHarbozow, 
83 other place ſeated in their due longitude, latitude, 'Zone, and 
Cipme. 

The Chart is a feciall inſtrument in Pauigetion, pꝛeten⸗ 
ding the Coſmographicall deſcription of the terreſtriall Globe, 
{bp all ſuch lines, circles, coꝛſes, and dinifions as are required to 
the moſt exquiſite skill of Nauigation, 


The end of the Firſt Poole. 


OF THIS TREATISE 
OF NAVIGATION. 


WHEREIN IS TAVGHT 
the nature and molt neceſſary vſe of the 
Globe, with the Circles, Zones, Climares, 
and other diſtinctions, to the perfect vſe 


of SAT TIN W. 


"By which moſt excellent Inſtrument i per for- 
med all that is needfully required to the full perfection 
of all the three kindes of Nauigation, 
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What is the Sphere? 


he Sypere isa kolide body contayned bnder 

2 e 1 

4 oz | of the 

ecircannecr! = eqtiall-tho one to 
| e 

fo bee lee 


al 


Jy What were aitin&ions ofthe wes” | 
T. » tophere is dittinxetood dy theten ritcles, wherol's are 
great 


circles, and 4. are leffe circles: whereofthere are on- 
tes. deſcribes tyon the boo uf he Sn ws th 
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Avtartick Polar Cirde. The Þazizonand Meridia #re not de · 
Ag vpon the had al the globe, but artificially angered ther- 
. Unto foz the better-porfection of his ble. 4 8 


Which are the great Circles, and which tbe leller 1 
Te Cquatoz.the Eclipticlythe 2. Colures, the ꝙeridian and 


1 the oꝛizon, ere great circles, becauſe thep diuide the ſphere 
into 2. equall parts. The 2. Tropickes, the Polar circles, are 


lefſer circles, becauſe the deuide the Sphere inta two buequall . 


parts., pave 0 
Which is the Equatoror Equinoctiall? 


1 
7 2 + 


De 
e e cfolleth the Bo- 
iz on in the true ponts or an 
- one halfe deus the Dann, p 


Pvles, fo2 there the 
11 


_EctiptickandÞozizon, and is allo by them deuided ita two e- 
are IS line is alſo deuided into 360. equall parts 02 
- comttinthe poynt of a cer we ae n neee 
ding the number 360. in the place where the firſt account began 


viz, where the Equatoz doth iuterſecte the Ecliptick in the firlt - 


_ 725 — Which Meridian S. Mihels one of the vles 
of the Aſlgres tu be placed in the geographicall deſcriptian of the 
terrelt reffria Siebe. e reer | 


i# Wlut is the vſeof the Equator? - 


E. ofthe Equinociallis coknow the declination al the 


_& Summe, Moone, and Sfarres, whereby the latitude of places 
is giuen los that poztion.of the Peridian which is contayned be⸗ 
tweene the Cyuatoz and the Center of the Sunne,, Poone, oz 


"+ * (5 
1 My 


Lliptickline in the firſt minute pf Aricsand Libra, deuiding. the 


arethe degrees of Longitupe, beginning the at- 


Dfarres,istheir deelination:alſo by the Equinoctiall is knowne 


The Sea-mans Secrets; 
the Longitude of places, fo2 a quarter ofa great Circle benicg 
d2awne from the Pole, to the place whoſe LI ongitude is deſired, 
and ſocontinned to the Egutnoctiall, that degree and minute in 
which the quarter Circle doth touch the Equatoz, is the Longt- 
tude of the ſame place,oz if pou bzing any place(that is deſcribed 
bpon the Globe) whole Longitude you would know, vnder the 
Peridian of the Globe, that degree of the Equinoctiall that is 
then likewiſe directed vnder the Meridian, is the Longitude de- 
ſtred: When the Sunne commeth vpon the Equatoꝛ, then the 
dã pes and nights are ot one length thzoughont the whole wozld, 
and then the Sunne rileth vpon the true poynt of Calf, and ſet⸗ 
teth vpon the true poynt of Meſt, and not els at any time. This 
circle being fired in the firmament is moned with the firſt mouer 
in euery houreꝛ 3. degrees, by which accompt in 24 houres his 
motion is perfo2med. And here note; that the degrees of the C 
qui aoctiall haue a double application, the one te time, and the o- 


ther to mealure: in reſpect of time 15. degrees make an houre, 


ſo that euery degree contapneth but 4. minnts of time, but when 
his degrees haue relation to meature, then euerp degree contay· 
neth 0. minuts, being 20. leagues, of that enery minute ſtan⸗ 

h fozamile aftex-our Englich accompt. 

ut this allowance of 20. leagues to tuery degree of the C- 
9 in ſapling, oꝛ meaſuringof diſtances vpon the Caſtk 
4 Vleſt Coꝛſes, is onelp when you are bnder the ſame, becauſe 
the Equinoctiall being a parallell, is likewiſe a great circle, and 
euer degree ofa great circle is truely actompted foz 10.leagues 
02 6 Os miles. 

But in the ref of the parallells where either ef the Poles are 
elenated aboue the Hoꝛizon, if there you ſaple oz meaſare vpon 
the Coꝛſes of taſt oʒ weſt, there are not 20.leagues to be allow - 
ed to euerp degree, becaufe ſuch parallells are leſſer Circles, 
therkoꝛe they haue the fewer number of leaguesto/ ucrp degree: 
ſo that the further pou depart from the E quatoz, the lefler are 
the parallells, and the leſſer that any-parallell is, the leſſer are 
his degres,becauſe cuery circle contayneth 360. degrees,and as 
the circles and degrees are dummthed in their quantity, in like 
fozt the diſtance anſwerabls to ſuch degrees, muſt abate, as their 


circles doe decreaſe, And 11 know, that the Eguatoꝛ.is = 
A. 35 £2» 
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beginning of all terreſtriall Latitude, and declination of the ce- 


lettiall bodies. | 
| What is the Ecliprick ? 


* Etlipticke line is a greatcirtle, deuiding the @hpere ints 


two equall parts,by crolſiug the Cquatoꝛ in oblique ſozt de 


niding him, E being deuided by him into two equall parts, ben- 
ding from the Equatoz towardes the Nozth and South 23. de⸗ 
grees, and 28. minutes, being in the fir® minute of Cancer and 


Capaicozne, there determining the Tropicall limits, this line 
likewiſe deuideth the Zodiac,by longitude into 2. equall parts, 
and is deuided fogether with the Zodiac, into 12. equall pozti- 


ons calted ſignes, and every ofthele ſignes is deuided vpon the 
Etliptick into 30. equall parts oʒ degrees, fo that this line is de- 


vided into 360. degrees, dpon which line the center of the Sun 


doth continualip mone: this circle is deſcribed bpon his pꝛoper 


poles, namely the Pole of the Zodiac, being in all his parts go. 


degrees from either of them. 


The Zodiac is a tirele contrary ts all the other, foz they are 
tall tines, conſiſting onely of length without bꝛeadth 
02 thickneſſe: but the zodiat hath latituse oꝛ bzeadth 12. degrees, 


whole limits are 6. degrees ot either five ofthe Ecliptick, wher · 


in the Dunne, Pone and Pianets perfozme their motions and 
renalutfons, the center of the Sunne onely keeping vpon the 
Ecliptick, but the other Planets haue ſometime North latitude, 
and ſometime South latitude. And here you mut vnderſtand, 
that the latitude of tde Planets oz Starres, is that poꝛtion of 
the Eclipticall Peridian which is contained between the center 


of the Planet oz Starre, and the Ecliptick line, and their longi⸗ 


tude is that poꝛtion oł the lins Ccliptick, which is contained be⸗ 


tweene the ſapd Poridianand the Eclipticall Peridian that pal · 


feth by the poles or the Zodiat, and the firff minute of Aries. 
Che 12. dinifſons 92 ſignes of the Zodiac, are theſe, Aries V, 
Taurus , Gemini, E, Cancer X, Leo &, Virgo m, Libra , Scor- 
pio i, Sagittari , Capricorne , Aquarius &, Piſces &: and 
thels are their Characters that ſand by them. 

The 7. Planets that keope within the limit of the Zodiac, are 
theſe : Saturne Þ, Iupiter , Mars d, Sol &, Venus ę, Mercury E, 
Luna), Saturne perfoames his courſe thzough all the degrees of 

— 


r —  — 
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the Zodiac, once in euery 30. veares: Iupiter in 12. peares - - 
Mars in 2, peeres, the Sunne in 365. dayes and 6. houres being 
one peare, Venus and , as the Sunne, and the Pone perfoz- 
meth her courle in 29 dapes and about 8. heures, chaough all the 
degrees of the Zodiac. 

And note that this naturall motion of the Planets in the Zo⸗ 
diac, is from the Welk toward the Eaſt, the diurnall motion is 
violent, cauſed by the firſt moner, oꝛ primum mobile, who in e⸗ 
uerp 24. houres doth perloꝛme his circular motion from the eaſt 
to the welt. carrying with him all other inter tour bodyes what- 


ſoeuer. 
W hat is the vſe of the Zodiac. 
Y the Zodiac and Ecliptick is knowne the Longituds and 
Latitude of any Celeſtiall body, either Planets oz fixed 
Sfarres, foz a quarter oł᷑ a great circle dzawne from the pole of 
the Zodiac to the center of any Planet oz Starre, and ſo conti 
nuod vntill it touch the Etliptick, that degres and minute where 


Ahe ſayd quarter circle toucheth the Ecliptick, is the longitude of 


the ſapd body, which is tabs accompced from the firſt minute of 
Aries, fo the longitude of Aries is the poztion of the Ecliptick 
line, which is contapned betweene the eclipticall meridian pal- | 
ſingby the poles of the Zodiac, and the firſt minute of Aries, 
and the eclipticallmeridian which pafſeth by the poles of the Za⸗ 
Biac and the center ot any planet oz ſtarre. 

When the Planets are vpon the Nozxtbſide of the Ecliptick, 
they haue Nozth latitude, and being South from the Ecliptick, 
they haue South latitude. : 

Alſo the motions of the-Planets, the timeof any Eclipſe, and- 
the Dunnes declination by his place in the Ecliptick,are known - 
by this Circle. whoſe vie is very ample and to great purpoſe fog. 


all Atxanomicall conſiderations. 


What are the Colures ? 


TY Selftitiall Colure is a great circle paſſing: by the poles-. 
of the wozld, and the poles of the Fodiac and the Solffitiall 
poynts 92 firlt minute of M, and S, cutting the Equinoctiall at 


right Spherick angles, in his 92, and in his 270, degrees. 5 
2 
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The Egninoctiall Colure is likewiſe a great circle paſſing by 


the poles or the wozld, and the equinoctiall popnt of V, and * 
and craoſſeth the equatoꝛ in his firſt 4 18. degrees, and theſe Co⸗ 
- lures do tuferſec each other in the poles ol the wozld to the tight 


pherick angles. 
What is the vie of theſe Colures? 


"Heir vſe is ts diſtinguiſh the foure pzincipall ſeaſons of the 
peare, Spzing, Summer, Autumne, and Winter,deniding 

the Equatoz and Etliptick into. etzuall parts: alſo that Arke 
ofthe Solfficiall Calure which is incinded between tho firſt mi⸗ 
nute of , andthe Equinoctiall, is the Sunnes greateſt declina- 


tion toward the No2th, the like Arke being between the tropicall 


poynt of W, and theEquatoz, is the Sunnes greateſt Snuth de 
clination, being in thels sur dapes 23. degrees, 28. minutes. 
What is the Tropick of Cancer 3 


PpeTinpicior S, is one of the lefler Circles deniding the 


Sphere into two vnequall parts, and is deſcribed vpon the 


pole Artick, a parallell to the @quatoz, 23:degres, 28. minutes 
from him, being the fartheſt limit ofthe Ecliptick bending to- 
wards the Nozth,to which when the Sunne commeth, the vayes 
are then longeſt to all thoſe that inhabtte the Nozth'parts of 
the woꝛlo, and ſhoꝛteſt to the loutherne inhabitants: betwene 
this circle « the equato) are concluded the 8.ſeptentrionai fignes, 
VS, S, Nm, in which fignes during the this that the Sun 
abideth, being from the 11: of March, to the 13. df September, 
be hath No2th declination, aud then-is the ſpzing and ſummer 
to all ſuch as inhabite in the Nozth parts of the woꝛld: and Au⸗ 


tumne and Winter to the Jnhabitants'of the ſouth parts af the 


woꝛld: this circle doth touch the Ecliptick in the firſt minute of 


S, where the Sunne beginneth his retarne coward the South, 


whereupon it tooke the name Tropick, which ſignificth conner- 
ſion oz return, by which poynt ol the Ecliptick;the dinicnatlMio- 
tion deſcribeth this circle; ö = 


\ 
* 
4 


_— 
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What is the Tropick of Capricorne? | 


TP? Tropick of ., is one of the leſſer Circles deniding the 


Sphere into two vnequall parts, and is deſcribed bpon the 
pole Antartick a parallell to the Equinectall 23 dearees, 28 mi- 
nutes from him being the fartheſt bending af the Ccitytick to⸗ 
wards the South, to which when the Sunne commeth, the daics 


are then longeſt to ail thoſs that inhabite in the South parts or 
the wozld and ſhoꝛteſt tothe Nozthern Inhabitants: Letwecne 


this circte and the Equato2 are included the 6 Southern ſignes, 
rm, T, , , N, in Which ſignes during the time that the Din 
abideth, being from the 13. of September to the 11. of March, 


- hehath South declination, and then is the ſpzing and the Suns 


mer ts all ſuch as inhabite the South parts of the wozlo:and Au- 
tumne and Winter to all the inhabitants in the Poꝛth parts of 
the wozld : this circle toucheth the Ecliptick in the firſt minute 


of , by which point the diurnall motion delcribeth this paral- 


What is the vſe of the The Tropicks ? 


Y the Tropicks the Dunnes declination is knowne, as alla 

the tropickes by the Sunnes fartheſt motion towardes the 
Nozth and South, foz ſo much as the Tropicks are viſtant from 
the Tquatoz, ſo much is the Sunnes greatoſt declination : and 
ſuch as is the Sunnes greateſt declining, luch ts the viſtance 


betweene the Tropicks # the Equatoz: they are alſo the limits 


of the burning zone, leparating the burning and temperat zones. 
Foz betweene the two Tropicks, is contained the burning zonc. 


Whati is the Artick polar Circle? 


TY artick Polar Circle is one of the leſſer Circles,diniding 
the ſphere into two vncquall parts, and deſcribed vpon the 
Pole Articke inparallcil, tothe Tropick of S, having ſuch di⸗ 


ſtance from the pole as the Tropick hath from the Equatoꝛ, be⸗ 


ing 23. degrees, 28. minutes, vpon which circle the Artick pole 
of the Zodiac is placed, which being fired in the firmament, by 


the vertue of thefirſf mouer is carried about with the be: anns, 


by which motion this circle is deſcribed. 
* What 
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What is the Antartick polar circle? | 

T pe Antarticke polar circle is oppoſit to the Artick, and pa- 

rallell tothe Tropick of , being in all reſpect of ſuch di- 

ffance and deſcription, from and about the pole Anfartick, as the 
Artick polar circle is about the pole Artick. 


What is the vſe of Artick and Antartick polar circles? 


T he ble of theſe two polar Circles, is to ſhew the diſtance ot 

the poles of the Zodiac, from the poles of the Wold, foz ſo 
much as the Solſticiall points are diſtant from the Equatoz, ſo 
much are the poles of the Zodiac from the poles of the Mozid: 
the Circles doe alſo diuide and limit the and frozen 
zones foz betweene the Tropicke of S and the Artick polar Cir⸗ 
cle is contained the Nozthern-temperate zone, and betwene the 
Artick polar Circle « the pole Artick, that is within the Artick 
polar circle is contained the Nozthern frozen zone. Alſo between 
the Tropick of Y, and the Antartick polar Circle, is contained 
the Southern temperate zone, and within the ſaid polar Circle, 
is included the Antartick frozen gone, and theſeare all the Cir⸗ 
des that are deſcribed vpon the body of the Globe. 


What is the Meridian? 


Tz Peridian is & creat Circle paſſing by the poles of the 
Moꝛld, and by p, Zenith, dimding the ho2tzon info two 
-epuall parts. in the points Nozth and South, it alſodiniveth the 
Sphere with all the parallell Circles therein contained, into 2. 
equall parts, croſſing them at right Spherick angles. And this 
Meridian is not fired in the firmament as the reſt of the Circles 
are,fozif it were, then Mould it be moued with the firſt moo- 
uer as the reit are, but it is not ſo: therefoze the Peridian is mas 
nifeſted vpon the Globe by a circle oz ring of copper faſkned vn⸗ 
to the Globe, vpon the 2. poies, ſo that the Giobe moueth round 
vpon his 2. poles within the Peridian: this Meridian is gra⸗ 
duated in euerp of his quarters into 90. degrees, by which his die 
is perkoʒmed: and note that one Meridian may haue many Yoo 
xi30ns, vet euery Yogizon hath but one Meridian, foz if you t᷑ra⸗ 

naile 
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uaile Tonth 02 Nozth, vou keepe fill vpon the ſame Meridian, 
pet in enery ſenũ te difference of diſtance you ſhall enter into a 
change of hozizons, fo there be as many Yozizons as there be 
ſenſible differences of diſtancs and there be as many Peridians 
as there be ſenſible differences of diſtance, ſo that the difference 
be not vpon the poynts Nozth and South, but this copper Peri⸗ 
dtan annexod to the Globe is to be applyed to all differences and 
diſtances whatſoever, as amply as if the number were infinite. 


What is the vſe of the Meridian? 


T He bie of the Meridian is to know the higheſt aſcending of 

the Dunne, Moone 62 Starres from the hozizon, foz when 
they be vpon the Meridian, then are they fartheſt from the Ho⸗ 
rizon, and then is the moſt conuenient time to take the altitude 
of the Sunne oz Starres, whereby to finde the poles eleuation. 

By the Meridian ot pour Globe is knowne the latitude and 
longitude of any place vpon the Globe contained, foꝛ if pou bꝛing 
any place under the Meridian, the degrees or the Peridian doe 
ſhew the latitude of the ſame, and that degree ofthe Equatoz 
which the eridian doth croſſe is the longitude xc. 


What is the Horizon? 


7 He Hoꝛizon is a great circle diuiding the heauens into two 

equall parts, the one halfe being abone the hozizon is al- 
wayes in ſight, the other halfe is not ſeene being vnder the Yo- 
rizon, and therefoze is called the finitoe oz limit of our ſight, fo: 
where the heauens and ſeas ſeeme ch toyne together, that is the 
Poziz on: the Hoꝛizon is not fired iu the firmament, and pet is a 
fixed circle conſtant to his pꝛoper latitude, but becauſe in the 
Globe one and the ſame Mozizon may perfozme whatſoeuer is 
required to all eleuations, the Yo2izon is ſo artificially annered 
to the Globe, that by the motion of the Meridian, in the ſame 
there faulteth nothing in his ble: and the Hoꝛizons in all reſpects 
diffinguiſhed, as in the Sea Compaſſe. There are two kindes 
of Bo2izons, a right Yozizon, and an oblique Y93izon : when the 


Poles are in the Yozizon, then it is a right Yozizon, koz then the 
5 2 Equa⸗ 
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Equatoz doth cut the Pozizon fo right angles, making a right 
Sphere anda right Yo2izon, an oblique hozizon is where cy- 
ther of the Poles are eltuated abouc the ſame, foz then the eijua⸗ 


toꝛ doth cut the Yozizon to bnlike augles, making an oblique 


Sphere, and an oblique oz zan, end although the hoꝛizons be 
diuers and many in number, foz enery ſenſible difference of di- 
ſtante hath his pzoper Yozizon, pet is the hozizon of the Globe 
ſo conueniently annered therennfo, as that by the moning of the 
Meridian in the ho2zizon, and by the Globes motion in the Pe⸗ 
ridian, both the Bozizon and Peridian are to be applyed as pꝛo⸗ 
per to all places whatſoeuer, and note that the place where pon 
are, is alwayes the center of the plaine ſuperficiall hozizon. 


What is the vſe of the Horizon? 


TS. Hoꝛizon is the beginning ok all altitude, foꝛ whatſoener | 


is aboue the ho2izon, is ſapd to haue altitude moze oz leſſe, 
and by the hoꝛizon ſuch altitudes are giuen with helpe of the 
Croſſe ſtaffe, foz placing the Croſſe ſtaffe at pour epe, if by the 
one end of the tranſuerſary you ſec the hozizon, and by the other 
end (at the ſame infant ) you ſee the bovy oblerued, then doth 
the tranſuerſary ſhew vpon the ſtafte the altitude deſired, by the 
hozizon the nauigable courſes from place to place ars likewiſe 
knowne, as alſo the quantitie of the riſing and ſetting of the 
Sunne, Poane, and ſtarres: whereby is knowne the length 
of the dapes and nights in allclimates and at all ſeaſons ; by the 
hhozizon is knowne vpon what degree of Azamuth the Sunne, 
Done, oz Starres are, when they map be ſeene, in what part 
of the heauen ſoeuer, where py the variation of the Compaſſe is 
found, and the Poles altituda map at all ſeaſons be giuen. 


Are theſe all the circles appertaining to the Globe? 


1 are other circles which are fired and doe properly ap» 

pertaine to euerp particular hozizon, as Azumutgs, Almi- 

canters, the Articke, an) Antartick Circles. | 
What are circles of Azamurh 2? 


"NJrcles of Azumuths, oꝛ verticall circles, are quarters of 


teat circles, concurt i ig together in the Zenith, as the Peri» 
; 8 dians. 
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dlans dos in the pole, and are extended from the Zenith to muy 
degree of the hoꝛ zon, ⁊c. And betauie they cannot be conuenient- 
ly defcribed vpon the Globe to be applycd to all hoꝛizons, theres 
fo:e vpon the Meridian of the Globe there is a peite of copper ar- 
tificially placed, to be remoued to any degree cf the Meridtan af 
pleaſure, which piece of copper repꝛeſenteth the Zenith, and muſt 
alway be placed ſo-many degrees from the Equatoꝛ, as the pole 
is clenated from the þozizon, and vnfo this Zenith there is iop- 
neda quarter ofa great Circle called Quarta altitudo, the ende 
whereof doth continually touch the hozizon, and is ſo iopned fo 
the Zenith, as that it may be mooued round vpon the hozizon, 
and fo euery part thereof at your pleaſure : this Qrarta alritudo 
is deuided info 90 degrees, being the diſtinction of all altitude, 

and beginneth the account from the hoꝛizon, which is the begin 
ning ok altitude, and concludeth go. degrees in the Zenith, be- 
ing the end and ertreame limit of all altitude. 


What are Almicanters? 


A Amicanters oꝛ Circles of altitude, are parallell circles to the 
hozizon, 4 are deſcribed vpon the Zenith, as the parallels 
fo the Equatoz, are deſcribed vpon the Poles, of which circles 
there are go anſlverable to the diſtinctions ofthe Quarta altitudo, 
which are the degrees contained betweene the hozizon and Fe⸗ 
nith, theſe circles cannot be deſcribed vpon the Globe, to be ap- 
plyed to enery hoꝛiʒon, but they are diſtingniſhed by the circu- 
lar motion of the Quarta altitudo, foꝛ if J deſire to ſee the Almt- 
canter circle of 10. degrees, by mooning the Quarta altitudo 
round about the hezizon, the Zenith degree of their quarter cir- 
cle, doth ſhew the Almicanter deſired, in what eleuation ſoc- 
uer. 
What is the vſe of theſc two circles? 
He Quarta altitudo perfozmeth the vſe of both, by the 
Quarta altitudo and hozizon the courſes from place to place. 
are knowne, accoꝛding fo the true hozizontall poſition, as hereaf- 
ter ſhall plainly appeare: it alſo Heweth the degree of Azumuth. 
and obſerued altitude ofany celeſtiall body, in what latitudes ſo- 
euer: by the Quarta altitudo and Hozizon, you map deſcribe a 
B 3 para- 
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-paradotall Compatſſe bpon the Globe, the Poles height is at all 
times thereby to be knowne, and the variation of the Compaſſe 


is thereby Wane giuen, as hereafter in the pzactiſe pou ſhall be 


tan 6. 
* Wbat are the Artick and Antartick circles? 

Even bozi5on hath his pzoper Artick oz Antartick circle, thoſe 
02izons that haue the pole Artick elenafed aboue them, haue 
hetr pzoper Artickcircle, and thole that haue the South pole e- 
maden e e e cle, the quantitie of which 
the Poles glenafion, foz if the pole be much 
* "(het =” the A tirtle great, fo2 the poles altitude is 
the ſemidiameter of tis circle, 1 the r be in the Zenith, then 


U 
Wee 4 0 We vieoe vſe of this chrle 2 


FF the Sum, 4 02 any Starres be within this Circle, 
they are neuer carried vnder the hozizon during the time of 


their abode therein, wherenpon it commeth to paſſe, that ſuch as 


trauaile far towardes the Nozth, haue the Dunne in continuall 
view, and thole that inhabite vnder the pole (if any ſo doe) the 
Sunneisin continuall ſight foz fire moneths together, becauſe 
the ſire Septentrionall ſignes are within the Artick circle, the 


Egquatoz being in the hoꝛizon at. 


There is another ſmall circle, which is called Circulus hora- 
rius, 02 the hore circle, to be annered to the Pertdian ok the 
Globe, foz the perfection of his vſe, this circle muff be diuided 
into 24-equall parts oz houres, and thoſe againe into ſuch parts 
as vou pleaſe foz the better diſtinction of time: this circle mutt 
be faſtned to the Meridian, ſo that the houres 12 muſt ſfand di⸗ 
rectly bpon the edge of the Peridian, and the Pole muſk be the 
center of this circle, vpon which pole there muff be faſtened an 
Inder to moue p2opoztionably as the Sphere (vpon any occaſts 
on) ſhall be moued. 

There is alſo an halfe circle, called the Circle of poſition, which 
ſith it ſerueth ta no great purpoſe fo2 Nauigation, J here omit, 
and thus is the Globe fully finiſhed foz the perfectten of this vie, 

hat are the Poles of the world? 
49 — are two Poles, the Noꝛth ar ticke Pole, and the South 
oꝛAntartick Pole, which poles are two immoueable * — 
exd 
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firod in the firmament, whereupon the Sphere is moned bp ber- 
tne of the fir® mouer, and are the limits of the Axis of the wozld, 
as alſs the extreame terme oz band of all declination, being 90. 
degrees from all parts of the Equatoz. | 
By the rayſing of the Pole from the hozizon, is knowne the 
parallel oz latitude of our being, it alſo giueth the quantitie of 
the Artick circle, and obliguitis of the Sphere. 
W hat is the Axis of the world ? 
The Aris of the wozld is a right line paſſing by the center of 
the Sphere, and limited in the Circumference, about the 
which the Sphere moneth and is therefoze called the Axis of the, 
Sphere and as all lines commenſurable are limited between two 
popnts oz pꝛickes, ſo is the Axis of the woꝛld, and thoſe two lis 
miting pꝛickes are called the Poles of the wozld. 
What are the Poles.of the Zodiac? 
He Zodiac hath likewiſe two Poles, Articke and Antar⸗ 
ticke, being two pꝛickes fixed in the firmament, limiting the 
Axis of the Zodiac, and are diſtant from the poles of the wozld 
23. degrees 28. minules, which poles by the motion of the ſphere: 
do deſcribe the Poles circles, perfozming their motion about the 
poles of the woꝛld in euerp 24. honres, by vertne of the firſt 
mauer, pon theſe poles the Ecliptick, and Zodiac is deſcribed: 
alſo a quarter of a great tircle garduated into go. degrees, being 
faſtened to eyther oft hele Poles and bzought to the center of the 
Starre, ſheweth by that graduation the latitude ofthe ſame 
Starre, and where the quarter circle toucheth the Ecliptick that 
is likewile his longitude, alſo the 7. Plansts doe perfoꝛme their 
naturall reuolutions vpon theſe poles,whoſe motion is from the 
Weſt towardes the CEaſt, contrarp to the motion ot the firſt mo⸗ 


ner. 
What isthe Axis of the Zodiac? 
T. Aris of the Zodiac, is a right line paſſing by the center 
of the Sphere, and limites inthe circumference, whoſe limi· 
ting poynts are the poles of the Zodiac, and his Acis is moned 
by the Sphere as are his Poles. 


What are the Poles of the Horizon? 
1 are two Poles of the hozizon, which are the limits of 
his perpendicular dimetient, being equidiſtant $0. — 
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from all parts or the hozizon, and are the extreame limits bf alt 
altitude, that pole which is in the vpper hewiſphere is called the 
Zenith, and his oppoſite Pole is called Nadir, they are extended 
in the ürmament, but not fixed in it, foꝛ they mone neuer, but re⸗ 
3 {fable to their pꝛoper hozizon, which could not be 
ik it Were fixed in the ffrmament, koꝛ then ſhould they be moued 
with the firmament as the reſt are, by the helpe of theſe Poles 
is found the Azumuth and Almicanter of any teleſtiall bodp, foz 
à quarter eirele deuided info 90. degrees, and fixed to the Zenith, 
as ig the Quartz/altirudo, being mooued to any celeſtial! body, 
deh by thoſe degtes ſhew the alm canter oz altitude of the ſame 
body from the hozizon, and that part of the hozizon which the 
quarter circle teacheth, is the azumuth of the ſame body, alwaies 
pꝛouidod that the Zenith ſtand -anſwerable to the poles eleuation, 
thacis, ſo many degees from the Equatoz, as the Pole is from 
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1 


How wany 2bnesbe there? 


A Here are 5 Fones, two bee pee te | 
eee ren betweeny two 
206 K - whoſe latitude is 46. degrees, 56, minutes, 1 
4 zone by arittent Geographers is repozted to be not habitable, | 

= Senne wa there they ſuppoled tobe, 


of the Suns beames, whole perpetualt 
yy cane, but we neat eur franels, c- 


g mes he's 
the riſt of the day and night is moſt = cot) W velightfult: 
therefoze they did nature wꝛong in their raſh repoʒzt. 


$i. 
Cf the frozen Zones. | | | | 
FX frozen Fones are contained within the polar circle, ths 1 1 
1 Actichs frozen zone within the Artick polar circle, and tie 1 


Antarficke frozen zone within the Antartick polar crete . 
are alſo repoztod not to be- habitable, by reaſon ofthe great 
tremitie of colde, ſappoſed to be in thoſe parts, becauſe of the 
nes l. re diFance from thoſe Toner dat in theſe out dayes | 
linde in experience, that the ancient Oeographers had not 1% 
5 7 — r fo2 tine times | 
£ — berne within the Artick krozen zone, where J haue found 
5 the ayꝛe very temperate, pea and many times in calme weather 
marueiloyshot : A haue felt the Surnes beames of as fozcible q 
action within the frozcn zone m calmes nere vnto the ſhoze, as q 
— mm pert rote burning zone: this zone is 1 
| Upabites with I I EE ON and tractable 1 


con- [IM 
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conditions, with whom J haue connorſed, and not found them 
rudely barbarons, as I haue found the Caniballes which are in 
the ſtraights of Magilane, an d Ssutherne parts of America: In 
the frozen zone J dilcouered a coalt which A named Deſolation at 
the frſt view thereof, ſuppoſing it by the loathſome ſhape to bee 
waſt delalate, but when J came to.anchoz within the harbours: 
thereof, the people pꝛeſently kame vnto me without feare, offe- 
ring luch pwꝛe things as they had to exchange foz pꝛon naples. 
and ſuch like: but the Caniballes ot America flie the pꝛeſence of 
men, ſhewing themlelues in nothing to differ from bzuic beaſts: 
thus by experience it is moſf manifeſt that thoſe zones which 
haue bene ef&med deſolate and waſt, are habitable, inhabited 
and fcuitfuil, It any man be perſwaded to the confrary of this 
truth, he ſhall doe himſelfe wꝛong in hauing ſo baſe an imagina⸗ 


klon ok the excellency of Gods creation, as to thinke that God cre- 


ating the wozld foz mans vſe, and the ſame being deuided but 
inta 5. parts, thꝛæ of thoſe parts ſhould be to no purpoſe : but let 
this ſaping therefoze of the Pꝛophet Eſay be pour full ſatisfac⸗ 
tion, toconfirme that which by experience J haue trulp ſpoken: 

For thus ſayth the Lord that created heauen, God himſelſe that framed 


the earth and made it, he that prepared it, he created it uot in vaine, 


he framed it to be inhabited, &c. Elay 45. 1 8. 
Of the tempc rate Zones. 


Botemperate Artick zone is included betwerne the Tropick 
of S and the Artick polar circle, whole latitude 02 bzeadth 
is 42. degrees, 2. minutes; within the which we haue our habita⸗ 
tion. | SHER 3 
The temperate Antartick zone is limited by the Tropick oi 
V, and the Antartick polar circle, and hath bꝛeadth ö latitude 
42+ degree. 2. minutes. | oh 
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7. YOZEt Tone » 


4 Articke poler circle. | 
Zone emperas 


. xquates: EET add 
We 
Tropic 2 
| "Zone temper at. 
* Antar . poler circle. 


Tone Frozen. 


What isa Climate? 


Climate is the ſpace oꝛ difference bpon the bpper face of the 

earth, included between two parallels, wherein the day is 
ſenſtvly lengthened oz ſhoztened halfe an houre, fo2 as pou tra⸗ 
naile from the Equatoꝛ toward the Artick Pole, the Dunne ha- 
ning Nozth declination, the dzpes doe grow longer and longer 
vntill at laſt the Sunne not ſetting bnder the Yozizon, you ſhall 
haue continuall dap, andeuery ſpacs oꝛ diſtance that altereth the 
dap halfe an houre, is called a Climate theſe: Climates fake 
their names from ſuch famous places as are within the ſaid Cli⸗ 
mates, of which there are nine, as by their diſtinctions map ap- 


peare. 
1. Tho firſt paſſing chꝛough Meroe, beginneth in the latitude of 
12. deg · 43 m. and endeth in 12. d. 30. m. whole bzeadth is 3. d. 


45 · m. 
C2 2. The 
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2. The lecond palling thzough Syene, beginneth in the latinwe 
„ endeth in 22. d. 30. m. whoſe bzeadth-is 


2 "The third patting thzongh Alexandria, beginneth in the la 

—— 30. m enveth tre 33-0. 42.m. whoſe bzeadth 
* 10. A 

4- Thefourth paſſing by Rhodes, beginneth in the latitude of 

33-2: mn and endeth in 35. deg. whole bzeadth is 5. deg- 

3. The itt paſſing by Rome, beginneth in the latitude of 39. 
deg. dena n 43- deg. 38. mm. whole byeadthis 3. deg. 


4 The wt paſſing by Boriſthines, beginneth in 43. deg. 39 
1 47. deg- 15. min. whole bzeadth is 3. deg. 
45* 


Ao —— 


Che l paſſing by the Riphzan mauntaines, beginneth 

47· d. 15. W IEES 20. m. whole bzeadth is 3. d. 
3. m. 

8. The eight N oꝛ London, beginneth in 40. 


Dog. 20. m. and 2. deg. 10. m. whole bzeadth is 2. d. 
50. m. 


9. Che ninth paſſing by Denmarke, taketh his beginning in the 
latitude of 53. d. 10. m and endeth in the latitude of 35. d. 30. m. 
and hath in bzeadth 2. d. 20. m. 


Afpondeſire to mow how manyleagues euery Climate is in 
bzoadth, allow foz every degr& 20. leagues, oz 60. miles, and fs; 
engery wants ee (o(sthevillance giuen. 


Thus bare Amanifelted bnte you all the OT wo gone 
eder res diſtinction. 


What 
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Whatis the vſc ofthe Globe? 

12 vſe ofthe Globe is of ſo great eaſe, certaintie, and plea- 
ſure, as that the commendations thereof cannot ſuffictentlp, 
be expꝛeſſed, foꝛ of all Anffruments it is the moſt rare and ercel- 
lent, whoſe concluſions are infallible, gining the true line, angle 
and circular motion of any Cozſe oz Traners that map in Nami- 
gation happen, whereby the longitude and latitude is moſt pze- 
ciſely knowne, and the certaintie of diſfance very plainly mani⸗ 
feſted accoꝛding tothe true nature thereof: it gineth the varta 
tion of the Compaſſe, and the houre oz time of the dap at all ſea- 
fons, and in alt places. And by the Gtobe the poles he may 
at all inffants and vpon enery popnt 92 az umuth or the Hozizon 
by the@unnes altitude taken be moſt pꝛetiſely knowne, by the 
certaititic of whoſe excellent vſe, the skilfull Piles halt receine 

great content in his pleaſing 2 gubernanticks _ 
3 9 
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How are diſtances meaſured vponthe Globe? 

VVS. there are two places aſſigned, the diſtance betwene 

which pou deſire fo know, with a papze of circular Com- 
paſſes you mult do it in this ſozt : ſet one foote of the Compaſſes 
bpon one of the places, and the other fote bpon the ether place, 
the Compalſes fo ſtretched fozth, bzing vutothe Equatoz and as 
many degrers as may be contained betweene thoſe two poynts 
of the Coinpaſſe, allowing 20. leagues fozeuery degree is the di- 
ſtance deſired : 02 il the places be of Tuch diſtance as that you 
cannotWvith pour Compaſſes reach them, then take with pour 
Conipiſſes . degree dr the Equatez, which is 100. leagues, oz 
10. Nets. 200. leagues, and ſo meaſure how often the di- 
anceys contained betweene the ſaid places, if any part of a de- 
gree dich remain, foz halfe a degrer allow 10 leagues, fo2 aguar- 


J ter 5. laues,tc. But if pou delire a moſt crquilife pꝛeciſeneſſe in 


ſurikg te the minate, ſrrond and third, then doe thus. When - 
ur Compaſſes doth fall vpon anp part of a degree, note the di- 
ſtante betib ene the end of that degree and the poynt ok the Come 
paſſes, then Math a paire of conuenient Compaſſes take the di- 
ſtance, then medture the ſame Go times vpgarthe Equatoz, (be- 
ginning at ſome cerfitneglace ) then.confider how many degrees 
arecontained within the mealure, and allow euerp degree to be 
a minute o2 mile, ſo are the leagues and miles knowne, if any 
part of a degree remaine vpon this meaſure of minuts, doe as at 
the firſt, meaſuring the ſame 60. times bpon the Equatoꝛ, the 
degrees-compzehended- within the meaſure, are ſeconds: if any 


. parcellofa degree remaine vpon theſe ſeconds, do as in the firſt, 


and the degrees contained in this meaſure are thirds, and lo you 
map pꝛocæde infinitely. 


How may the Globe be rectifiedanſwerable to the true pe- 
ſition of the heauens, for any place, orpromontory. 


He place being knowne foz which you would rectiſie the 
1 Globe, doe thus: bzing the place vnder the Peridian, e there 
corfſider the latitude thereof: and ag many degrees as that place 
is trom theEquatoz, ſomany degrees you mull. eleuate the pole 
fromthe Pozizon, then bzingthe Zenith directly auer the 1 
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place, and ſo is your Globe rectified fo2 ſhe erecution of any 
pꝛactiſe: and without this oꝛdcring of the Globe, there is no con- 
cluſion th be erecuted by the ſame. 


How isthe longitude of places knowne 
by the Globe? 


P turning the Globe within the Peridian, you mult bꝛing 

he Pꝛomontozp Bap, Yarbo;ow, Citie, oz other place 
(whole latitude and longitude you leeke) p2eciſely vnder the Pe 
rivian, there holding the Globe ſteadp, the degree of the Peridi- 
an that is directly ouer the ſaid place, ſheweth the latitude there · 
of, and that degree ofthe Equinoctiall which is directly Under 
the Meridian is the longitude efthe ſame place. 


How isthe Corſe found betweene place and place?” 


Mo places being affignhy, the Cozfe betwen which you de⸗ 

fire to know, firlf ſeeke the latitude of one of theſe places, 
and rectiſie the Globe anſwerable vnto the ſame, as befoze is 
taught, then bꝛing that place direalp vnder the Peridian and 
Zenith, if both places be vnder pour Meridian, they then lie 
Noz2thand South, if not then bꝛing the Quarta altitudo to the - 
ther place, and note vpon what part of the Hoꝛizon the end of the 
ſame toucheth, fo2 that is the preciſe Pozizontall Cozſe betwerne 
the ſaid places, but this you muſt conſider, that the Yozizontall 
Coaſe is not the nanigable Cozfe, vnleſſe the places be of (mall 
diſtance, fo ifany place beare Pozthealt from me, 02 Eaſt from 
me, 02 bpon any other popnt, Moꝛth 62 South ercepted, and be 
diſtant 5 co, leagues, if J ſaple vpon the Hozizontail Cozſe, J: 
Gall 1 neuer arriue vnto the ſame place. 


How then ſhall ti e Pilote ſayle by the Globe, ifthe 
matter be ſo doubtfull? 


ve gkilfull Pilote that vſeth this ercellent inſtrument, doth 
. firſt conſider the plate from whence he ſhapeth his Cozſe, 
and.recifieth the Globe anſwerable to ths ſame, then 9 
| the: 
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che place dixeetly nder the Peridianand Zenith there holding 


the. Globe Keadje, b2ingeth the Quarta altitudo ts the place fo; 
As he is bound, the end — ſheweth vpon tho Þozizon 
the true Hozizontall Coꝛſe, vpon which Coꝛie hee ſapleth 20. 02 
30. leagnes, and there maketh a note oz pꝛicke by the edge of his 
Quarta altitudo, accozding to the true diſtance pꝛoned by Coꝛſe. 
reckoning an altitude as in the vſe ofa Chart: then he dzingeth 
that p2icke oz nate imder the Poridian, and there coulidereth the 
trus latitude of his being, he then rectilleth the Globe anſwerable 
to the ſame pzicke, and kping the ame vader the Zenith. doth 
againe turne to the Quarta aitirudo to the place foz which hee is 
bound, the end whereof ſheweth vpon the Poztzon the Hoꝛizon · 
tall Cozſe, then ſapling as at the firſt, he maketh a note oꝛ pꝛicke 
As befoze, and thus pzoſecuting his Cozſe, ſhall arriue bnto his 
deſcred place: but in this pzactiſe hee ſhall plainely pꝛoue that his 
Þozizontall Cozſe will differ greatly and that bp his ſapling in 
this ſozt he ſhall by his notes and pꝛickes deſcribe the true naui- 
gable andnereſt Cozies betweene ths laid places: The like me⸗ 
thode is to be obſerued vpon any t s oz fozced courſe what- 
ſocuer : and thereloze the Pilote muſt take care, that although 
the wind be neuer ſs fauourable, pet he muſt nat pꝛoſecute any 
YozizantallCozſe ( Nozth and South onelp ercepted) 
Therefoze I ſay the Pilote muſt take ſpeciall care to conſider 
the diſtance of places, whether the Bozizontall Cozſe will lead 
him betweene the ſaid places,foz if places be, moze then 45. de⸗ 
gries alunder, the Dozizontall Cozſe is net the meane to finde 
thoſe places, vnleſſe they lie Nozth and South : fox the Yozizon- 
tall eonrſe betwane any two places, is a poztion of a great cir- 
cle, which being of large diſtance, mult be perfozmed by great 
circle Nanigation, and not by Yozizontall Cozſes foz the collec⸗ 
tion of many Yo2izontall Coꝛſes being knit together, doe per- 
fozme a paradoxall motion, altogether differing from a great cir- 
cle : as fo2 an example: being at Cape verde, there is a place di- 
fant from mie 80. degrees, vpan the popnt Mozthweſt, vnto 
which place J deſtre to ſaple, Itherefoze bzing Cape verde vnder 
the Meridian of my Globe, there considering the hatitude of the 
Cape, I raiſe the Pole anſwerable to the ſame, and place the Ze- 
nith diroctip ouer the Cape, then turning the Quarta altitudo - 
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the point Moꝛthweſt vpon the Hoꝛizon all ſuch plates as the laid 
Quarta ttietrdo then toncheth, doe beare due Nozthweft from 
me now p2oſecutmg th's Coꝛſe by the direction of my Com- 
pale, the firſt dap J ſaple 20. leagues, therefoꝛe J make a marke 
vp the edge of the Quartaaltitudo, 20. leagues from the Zenith, 
then bzinging that mark vnder the Mcridian. J recti ſie the globe 
anfwerable to the latitude thereof, the nert dap A ſaple other 20. 
teagues vf on the ſame poynt and make a marke as at the firlf, 
I bzing that marke likewiſe bnder the Peridian, and rectifie the 
Globe as beſoꝛe, and by this methode pzoſecuting the Cozſe 
H. W. I chall veſcribe a yaradoxallline, which will lead mee to 
the Noth of the place vnto which J would ſaple, thefarther the 
diſtance, the greater the difference: by this oꝛder pon may ve» 
- fcribe paradoxall lines, bpon all the popnts of the Compaſſe, 
but this is to be regarded, that pour differences be as ſmall as 
you map, and that none of them exceede 20. leagues, fo2 by the 
fmalleff viſtinctions, is perfozmed the greateſt tertaintie And 
by the deſcription of theſe lines, pou may verp manifeſtlp vn⸗ 
derſtand the differcnceof Mozizontall paradoxall and great cir - 
cle Nanicaticn, : 
And N fo2 the ſapling bie of the Globe, conncnt- 


* 


ent to; the Seamans pur poſe. 


| What is the great Circle Nauigaticn ? 

2 5 Circle Navigation is the chiefeſtof all the 3. kindes 
of ſayling, in whom all the other are contained a by them 

this kinds of ſapling is perfo2med, continuing a Cozle by the 
ſho2teft diſfance betweene places, not limited to any one Coꝛſe, 
eyther hozizontall oz paradoxall, but by it theſe Coꝛſes are o2de- 
red to the full perfection of this rare pꝛactue, whoſe benefits in 
long voyages are to great purpoſe, ozdering and diſpoſing all 
ho:tzentalt trauerſes to a perfect concluſton:foz there are many 
changes ofho2izontall and paradorall Cozſes in the crectition of 
this pꝛactiſe, ſo that vpcn the ſhifting of a winde, when that it 
may ſeeme that pon are fozced to an inconuenient Cozfe by the 
skill ofgreat Circle ſapling, that Cozſe ſhall be found the ſhoz- 
teſt and onelp pꝛoper motien — perfo:me pour bibel dur, — 
7 | en 
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when with fauourable windes the Pilote ſhall ſhape a Cozſe by 
his Chart oz Compalle paradoxall, as the beſt meane fo attaine 
his Þo2t, he ſhall by this kinde of ſapling find a better and ſhoz- 
ter Coꝛſe, and by ſufficient demonſtration pꝛoue the ſame, ſo that 
without this knowledge J ſz not how Cozfes may be o2dered to 
their beſt aduantage: therefoꝛe ſith by it the perfection of (apling 
is largely bnderſtod, and the erroz likewiſe moſt ſubſtantially 
controled. it may of right chalenge the chiefeſt place among the 
pzactiſes Gubernantick. The particularities whereof if J ſhould 
by an oꝛderly methode labour ts erp2eſſe, it would be a diſcourſe 
ouer· large foz this place, and as I thinke troubleſome il the pꝛe⸗ 
miſes be not well vnderſtod: therefoze J will now ouer-paſle 
it, vntill a time moze tonnenient and ol better leaſure. 


Of paradoxall Nauigation. 


Aradoxall nauigation. demonſfratefh the true motion of the 
hip vpon any Coꝛzſe aſſigned, in his true nature by longi- 
tude, latitude, and diſtance, gining the full limit oz determina⸗ 
tion of the ſame, by which motion lines are deſcribed neither cir- 
cular noz ſtraight, butconcurred oz winding lines, and are there- 
foze called paradoxall, becauſe it is bepond opinion that ſuch lines 
ſhould be delcribed by plaine hozizontall motion: foz the full per⸗ 
fection of which pzactiſe J purpoſe (if God permit) to publiſh a 
adorall Chart, with all conuenient ſpeede and ſo will diſcouer 

by the ſame at large, all the pꝛactiſes of paradorall and great cir 
cle nanigatton, foʒ vpon the paradoxall Chart, it will beſt ſerue 
the Seamans purpoſe, being an inſtrument poztable, of eaſie 
ſtowage and ſmall pzactiſe, perſoʒming the pꝛactiſes of Nauiga« 
tion aslargely and as beneficiallp as the Globe in all reſpects: 

and all theſe pꝛactiſes of ſapling befoze mentioned, map in a ge⸗ 

nerall name be aptly called Nanigation Geometricall, becauſe 

it wholly conſiſteth of Geometricall demonſtratiue concluſts. 
ons. 

But there is another knowledge of Nauigation, which lo far 
excelleth all that ig befoze ſpoken, o2 that hath hitherto bin vul- 
garly p2aciſed, as the ſubſtance his ſhadow, oz as the light ſar- 
palleth the thicke obſcured darkneſſe :and this ſweete _ of 

J | | ayung.. 
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ſapling may well be called Nauigation Arithmeticall, becauſe i 
wholly conſiſteth of Calculations, comp2ehendted within the lis 
mit of numbers, diſtinguiſhing Coꝛſes not only vpon the points 
of the Compaſſe, but vpon enery degree of the Yozizon, and gi⸗ 
ueth the diſtance of any Trauers fo2 the particular cleuation of 
minuts, yea, « lefſe parts aſſure pour ſelfe: it giueth longitudes 
and latitudes to the minute ſecond and third: in ſo great certain- 
tie, as that by no other meanes the like can be perfoxmed: it tea⸗ 
cheth the nature of Angles end Triangles, es well Sphericall 
as plaine ſuperficiall and ſolide Commenſurations, the effect of 
lpnes ſtraght, circular, and paradoxall, the quantities and pzo- 
poꝛtions of parallells, the nature ok Hozizons, with cuerp parti 
cular diſtinction of any alteration whatſocner, that may in Na- 
nigation be required to a moſt wonderfull pꝛeciſe certaintie: foꝛ 
there tan nothing be required, that by this heauenly harmony of 
numbers ſhallnot be moſt copioufly manifeſted to the Ser mans 
admiration and great content:the o2derlp pzactiſe whercoſto the 
beſt of mp pooze capacitie J purpoſe to make knowne, if J map 
perceiue my paines already taken, to be reteiued in god part, 
which 4 diſtruſt not but all honeſt minded Seamen, and Pplots 
of reputation will gratefully embzace, onely in regard of my 
frit ndly god will towardes them, fo2 it is not in reſpect of my 
pa ines, but of mp lone, that J would reccine fancurable curte⸗ 


How may the Poles height be knowne by the Globe? 


Tn are diners wapes to finde the Poles height by the 
Globe, as well from che Meridien as vpon the ſame, but 
ſith befoꝛe J haue ſufficiently taught how by the Sunnes Peri⸗ 
dian altitude, the Poles height may be found, J will therefoze 
in this place ſpeake no further thereof, but foz the other kindes 
it may be knowne as followeth. 


How by the Sunnes riſing or ſettin g. the Poles height 
may be knowne. 


JP your Compaſſe of variation o2 ſome mogneticall inſtru⸗ 
ment, obſerve at the Sunne riſing, vpen what degree of the 
Hoxton the center toucheth accoꝛdirg to the true ho2'3rntall 
D 2 poſition 
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poſidion of the Magnet, all variation dnelp conſidered, that bein 
knowne; ſgarchtn the Tables of the Ephimerides, foꝛ the Sung 
place in the Eeliptick, at the time of your obſeruation,then bꝛing 
that place 02 degree of the Ecliptick w herein you find the Sunne 
to be to-the-Pozizan, and mooge the Meridian of che Globe as 
occaſion requireth, vntill that obſerued degree of the Yozizon & 
_ theSunnes place in the Eclipticke doe iultly touch together, fo: 
then is the Pole in his due Eleuation, as by the interſection of 
the Hozizon and Meridian may appeare, in like ſoꝛt you map 
find the Poles altitude, by any knowne fired Starre in the Bo- 


rizon. | 
To finde the Polesheightby the Sunne, vpon any point 
the Compaſſe. | 


Y the Compaſſe of vartation, rectiſted to the true Ho2izon- 
tall poſition, obferue the @unne vntill he come to any poynt 
thereofat pour pleaſure, and in the ſame inſtant take the Suns 
height from the Yozizon, then bzing the Quarta altitudo to that 
poynt of the Compaſſe vpon the Þozizon of the Globe where 
you 9bſerue the Sunne to be, there holding the Quartaalticudo 
ſteadie, moone the Globe vntill pou bzing the degree of the E- 
elipticke( wherein the Sunne is at the time of pour obſeruation) 
bnto the edge of the Quarta altitudo, if it fail vpon that degree ok 
altitude as was the Sunnesobſerned height, then doth the Pole 
ſtand to his true Elenation, but if it agree not, you muſt eleuate 
oꝛ depꝛeſſe the Pole as occaſion requireth,rectifying the Zenith 
nſwerable thereunto. And againe make trpall as at the firſt, 
2inging the place of the Sunne to the Quarta altitudo, and ſet⸗ 
ting the ſane vpon the obſerued popnt of the .Compaſſe, vntill 
it agree in all reſpects with pour obſeruation, and then the eri⸗ 
dian ſheweth in his interſection with the Hozizon, the eleuation 
ok the Pole from the Yozizon.. | | 


To fndethe Poles height by any giuen Azumuth by: 
Wn the Sunne being abouethe Horizon. 


BY pour Pagneticalt instrument, 02 Compalſe of variatian, 


blerue the Azumuth.of the Sunne atany time in the fazey 
n none, 


_— 
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noone, o; afternoone, the neerer the Sunne is to the Yozizon; 
the better ſhall be pour obſeruation and at the ſame inſtant take 
the height of the Dunne from the Bozizon,keepe theſe two nuin- 
bers in memoꝛp, and note that the Azumuth be obſerned accoz- 
ding to the true poſition of the Bozizon, by hauing good regard 
to the variation of the Compalle, then bꝛing the Quarta altitudo 
to the place of the ? unne in the Cclipticke, and ſet that degree of 
the Sunnes place in the Eclipticke vpon the obſerued degree of 
altitude by the graduation of the Quarta altitudo, and if the end 
thereof at the ſame inſtant do fall right vpon the obſerued degree 
of Azumuth, then is the Pole in his due Eleuation: if not, then 
rayſe oꝛ lay the Pole as occaſion requireth, alwapes regarding 
that you place the Zenith anſwerableto the Poles altitude, and 
then againe bzing the Sunnes place to his altitude vpon the 

uarta aititudo, and looke againe whether the end thereof doe 
touch tho oblerued degree of Azumuth vpon the Yozizon, if not, 
you muſt pꝛoſecute this oꝛder, vntill af one inſtant the place of 
the Sunne be vpon his true almicanfer, by the edge of. the Quar⸗ 
ta altitudo, and that the end of the Quarta altitudo doe alſo touch. 
the obſerued degree of Azumuth bpon the Po2izon, foz then is 
the Pole in his true eleuation, as by the Perid.an-and the oꝛi⸗ 
30n. will appeare. : 3 


To find the Poles height by the Sunne by any two giuen 

Azumuths andaltitudes, not regarding the true ho- 

- 11zontall pofition or needles variations. 
Etanſe there may great erroꝛs be eommited in the fo2moer: 
obſeruations, bnleſſe the Compaſſe be perfectlp well recti- 
lied, ſo as it may reſpect the true parts oz diſtinctions of the Þo-- 
rizon, it is not amiſſe to enfozme you how without regard of va- 
riation, the Poles height map be found. 

Therefoze by your Þagneticall inſfrument oꝛ Compaſſe of 
variation, obſerue the Sunnes Azumuth, without regard of the 
true Pozizontall poſition, and at the ſame inſtant obſerne alſo: 
his altitude from the Yozizonz keepe thoſe two-numbers-in.me- 
moꝛp, then after the Sunne hath mooued a poynt oz two poynts 


of the Compaſſe moze __ at your diſcretion, oblerue * | 
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his Azumuth and altitude as at the firlf, then conſider the ark e 
ofthe Pozizon, thzvugh which the Dunne hath mooued betweene 
theſe two obſernations, fo by the two obſeruat ions of the Suns 
altitude, and by the degrees of Azumuth th2zough which the Sun 
hath moned, the Poles height is thus knowne : Firſt, ſet the 
Globe to the eleuation of the place wherein you are as neere as 
your can geſſe, and bzing the Zenith to the like latitude krom the 
Equatoꝛ, as the poleselenation is fromthe Pozizon, then bzing 
the Quarta altitudo tothe place of the Sunne vpon the Cclip- 
tick, foz the time of pour obſernafion, there place the Sun vpon 
the fire obſerned altitude by the degrees of the Quarta altitudo, 
and not the degree of the Yo;izon which the Quarra altitudo 
then toucheth: this done, bzing the Sunnes place to the ſecond 
obſerued altitude, by mooning the Quarta altitudo and the Globe 
vntill the degree of the Suns place in the Eclipticke, and the 
degree of his altitude vpon the Quarta altitudo doe meete. Then 
againe conſider the degrees ol the Hoꝛizon, which the end of the 
Quarta altitude tontheth; and note the arke of the Yozizon con- 
tamed betweene pour two obſernations, oł how many degrees it 
conſiſteth, if it agree with the obſeruations made by your ag⸗ 
neticall inſtrument, then doth the Pole ſtand in his true al itude, 
ik not, you mull either raiſe o2 depꝛeſſe the Pole, and againe pꝛo⸗ 
ſecute the fozmer pꝛactiſe, vntill you find ſuch Azumuths and al- 
titudes bpon the Globe, as vou found by your Pagneticall ob- 
ſeruations, foz then the Pole doth ſtand in his true altitude, and 
then doth alſo appeare the true Azumuth of both your obſerua- 
tions, which il it agree not with pour Compaſſe, then is pour 
Compaſſe varied, and may hereby bo cozrected; ſo that this doth 
not-onely giue the poles height, but alſo the true Hozizontall po- 


A 


ſition without errour, FI 
To findethe poles height by taking the Sunnes altitude a- 


boue the Horizon, ſo that the preciſe time of any 
fichobſeruation beknowne. 


12 pon deltre at any time ol the day to know the Poles height, 
as at 8. 9: 03 to. of the clocke, at. marke diligently the time of 
your obſeruation, at what inſfgnt you doe obſerno the Sunnes 


altitude 
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altitude from the Pozizon, the time and altitude thus knowne, 
bꝛing the place of the Eclipticke wherein the Sunne is at the 
time of poure obſeruation directly vader the Meridian, there hol- 
ding the Globe ſteadie, bzing the Inder of the Circulus horarius 
to the houres of 12 oz none, then moue the Globe vntill the In- 
der come to the houre of pour obſeruation, there hold the Globe 
ſteadie, then bꝛing the Quarta alt itudo to the place of the Sunne 
in the Eclipticke, ik it agree with pour oblerued altitude, then 
doth the Pole ſtand in his true eleuation, if not, moue the Peri⸗ 
dian by raiſing oz depꝛeſſing the Pole as occaſton requireth, vntill 
you bzing the altitude and the houre to agree, and then you haue 
the poles height, and by the end of the Quarta altitudo doth alſo. 
appeare the degree of Azumuth, wherenpon the Dunne was at 
the time of pour obſcruation, and note that in ratſing oꝛ depzeſ-. 
ſing the pole of the Globe, you muſt alſo plate the Zenith ſo far 
from the Equinoctiall, as the Pole is from the Pozizon, fo; this 
is a generall rule, that ſo much as the Pole is eleuated from the. 
Pozizon, ſo much is the latitude of the Fenith from the Eguatoz, 
therefoze you mult alwapos bꝛing the Zenith and altitude to as 
gr, whenſocuer pou alter the elenation, be it neuer ſo little. 


To finde the Poles height by any two obſeruations of the Sunnes 
altitude, not regarding the houre of the day, orany horizon- 
tall poſition of the Magnet, ſo that you know the di- 
ſtance of time betweene the ſaid obſeruations. 


L thoughthere be ſome difficultie in giuing the true time of: 
'X any obſeruations at the Sea, by reaſon of the alterations of. 
1o2izons, and of the needles variation, pet it is a matter moſt 
eaſie by a god houre glaſſe,halfe houre glaſſe, and minute glaũle, 
fo meaſure the diſtance of time betwene anp two obſerned alti⸗ 
tudes, yon may therefoze bpon that ground find the poles height 
with — facilitie at any time, by the Sunne oz any fixed Star, 
in this ſoꝛt. | 
Conſider in what plate ot che Eclipficke the Sunne is at-any- 
time of pour obſeruation, bzing that place to the Meridian, there 
with a blacke lead by mwuing the Globe: deſcribe. a parallell to 
the Equatoz, anſwerable to the Sunnes diurnall motion and — 
ö cu 


o 
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tlination foʒ the ſame inſtant, then ik betweene pour. obſernaft- 
ons there be an houre, two houres moze oz leſſe at pour pleaſure, 
as by pour running glaſſes may be knowne, you mutt allow fo: 
euery houre 15. deg, of the Equatoꝛ, fo ſo much aſcendeth ene- 
ry houre, and fo2 every foure minutes one degree, and foz euery 
minute: of a degree, then knowing by this 82der how. many de 
grees the Sunne is mooued betweene pour two obſerustions, 
vou mult vpon the parallel! which pou dzaw make two notes, ſa 
many degrees a {under as the Sunne hath mooued between your 
obſervations, which may be done in thts ſozt: bzing the place 
wherein the Sunne is bnder the Meridian, and marke what de⸗ 
gree of the Equatoꝛ is then vnder the Heridian, the Globe ſo 
ſtanding vpon your paralicll cloſe by the Peridian, make the firſt 
note oꝛ marke, then turne the Globe, and reckon the degrees of 
the Equatoꝛ that paſſe vnder the Meridian, vntil ſo many be paſt 
as was pour obſeruation, there againe helde the Globe ſteadie, 
and bpon your parallel cloſe by the Meridian make pour ſecond 

note 92 marke, then knowing the @nnnes altitude at both the 
obſeruations, you muſt bzing the Quarta altitudo fa the firſt 
note made vpon your parallell, there holding the Globe fteadie, 
the Quarta akitudo, and marke agreeing in altitude, bzing the 
Quarta altitudo to the ſecond note, if that doe alſs agree with 
pour fozmer obſerued alticude, then voth the Globe ſtand in his 
true Eleuation, if not, vou muſt eleuate oz depꝛeſſe the Pole by 
dilcretion, vntill pon bing the two obſerued altitudes of the 
Dunne ts agree with the two marks which you made vpon pour 
delcribe d pat aliell, and then is che Pole at his true eleuation: 
and what is ſpoken ot the Sunne, the like map be done by any 
knowite fired Starte. J hold this concluſion to be very necel⸗ 
ſary, pteaſant, and eaſie foz the Seamans purpoſe. . 


Tofindthe true place of the dumme inthe Ecli ptick 
: +++» atalltimes- 


B Etauſe it is molt neccfarilprequired in the foꝛmer pꝛactiles, 
that the Sunnes true place in che Ecliptick be at all times 
kmowne, 7 thinke it not anilſe ta enim you how the ſame: 


The 


map bo done. 
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The chialeſt aur moſt certeine meane to know the lame, is 
by the tables ot the Ephemei ides, but thoſe tables wanting, the 
Seaman may in this ſoꝛt doe it: by the Regiment ſeeke out the 
declination of the Sunne, that being knowne, bꝛing the Zenith 
vpon the Peridian, ſo many degrees + minutes from the Equa⸗ 
toꝛ as is the Sunnes declination, then moone the Globe vntill 
ſome degree of the Eclipticke doe come directly vnder the popnt 
of the Zemth, fo2 that is the Sunnes place: you muſt further 
conſider, whether it be betweene March and June, foz then pou 
mult finde the degree in that quarter of the Cclipfick, contained 
betweene Y and S: if it be betweene June and September,you 
mult finde the degree in that quarter of the Ecliptick, contained 
betweene S, ant{=/ xc. of the reſt. 

It may aiſobeknowne vpon the Yo2izon of the Globe by a 
Calender Circle that is there deſcribed, in this ſoꝛt: firſt ſearch 
the day of your moneth wherein yon deſire to know the Sunnes 
declination, and directly againt the ſame degree which ſtandeth 


'fo2 that dap, doth alſo ſtand the degree of the Zodiac wherein the 


Sunne is at the ſame time, in a circle repꝛelenting the Zodiac, 
and deſcribed vpon the Yoztzon. 

But if it be Leape peare, yon muſt not take the pzeciſe day of 
the moneth wherein you fee the Sunnes place, but the next dap 


following and againſt that day ſeeke the declination. 


To findethe Poles height by any two knowne fixed Starres. 


V 1 peu ſec any two fired Starres, w hich yon know 
to be both at one inſtant in the hozizon, vpon pour Globe 
fearch foz thoſe Starres, and bꝛing one of them ta touch the Ho- 
rizon of the Globe, ik the other doe not likwiſe touch the Boꝛi⸗ 
zon pou mult raiſe oꝛ depꝛeſſe the Pole by difcreete moaoning of 
the Peridian, vntill pon bꝛing both thoſe Starres to be at one 
inſtant in the {)02iz3on, foꝛ then the Globe doth ſtand to his true 
elevation. 
To finde the Poles height by any two knowne fixed Starres 
another way. 
V Heu you lee any fired Starre that pou know fo be in 
Vie Yo2tizon, you 1 pzelentip take the height of ſome 
other 
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other Starre, that pou likewile know, befozo the firlf be-rifen 
fromthe Yozizon, then bpon.your Globe ſearch foz the Starre 
that you obſerned in the Yo2izon, bzing that Starre to the Yo- 


Aon ol the Globe, there holding the Globe eadie, bzing the 


Quarta altitudo to the other Starre whoſe altitude pou obſer- 
ned, if it agree vpon the Quarta altitudo with the obſerned alti- 
tude, then the Globe doth ſtand to his true etenation, if not, yon 
mult by diſcretion raiſe 02 lay the Pole, vntill you find the one 
Starre in the Yo2izon, and the other vpon his true obſerued al 
titude, loꝛ then the Polo doth ſtand to his true eleuation. 


To finde the Poles height at any time by avy two knowne 
| fixed Starres. 


th pour croſſe ſtaſfe take the diſtance of any two ſfars 

from your Zenith, which muſt be dene with as much 
expedition as map be, their diſtances ſo knowne, with a paire of 
Compaſles, meaſure ſo many degrees bpon the Equatoꝛ, as is 
the diſtance ol the firſt obſerued Starre, with another paire of 
Compaſſes doe the like fo2 the ſecond obſerned Starre, vpon the 
firſt Star ſet one point of the Compaſſes that tooke his diſtance, 
and bpon the ſecond Star ſet likewiſe one foote of the Compaſſes 
that tooke his diſtance, bꝛing the other two feete of the Com- 
paſſes fo meete together, there make a marke, foz that is the pa- 
rallell wherein pou be, that marke is the Zenith, bꝛing it to the 
Meridian by moouing the Globe, and there will appeare thelati- 
tude deſired, fo2 ſo many degrees and minutes as that marke is 
from ſhe Equatoz, ſa much is the Pole eleuated aboue the Pozi- 


on. This concluſion the Seaman ought to haue in good eſteeme. 


To know the preciſe houre atall times by the Sunne 


"D; the finding ofthe houre of the dap by the Globe, it is netel⸗ 
1 ſary that the Poles height be firſt knowne, thorefoꝛe ſet the 
Pole ta his true cleuation, and the Zenith to his anſwerable la⸗ 
titude, then bzing the place of the Sunne in the Ecliptick vnder 
the Meridian, there holding the Globe ſteadie, place the Inder ol 
the. Circulus horarius bpon 2a, of the clocke oz noone pour Globe 


thus 
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ryus 92derev, yen with pour Croffe Kacke take the Suns height 
from the Þozizon, that being knowne pon mult bzing the place 
of the Sunne fo the Quarta altitudo, by moouing the Globe and 
Quarta altitudo vntill the place of the Sunne doe agree with the 
oblerued altitude, there holding the Globe that he modue not, 
the Inder doth ſhew bpon the Circulus horarius, the true houre 
deſired, 

To finde the houre of the night by any knowne fixed Starre. 
Et the Globe to his true altitude, and the Zenith to his an- 
ſwerable latitude, you muſt alſo place the Inder of the Cir- 

culus horarius bpon the houre of 12.03 none, by bꝛinging the 
Sunnes place vnder the Meridian, ac. as befoze pou did by the 

Hunne, then take the height of any knowne fixed Starre, bꝛing 
that Starre to the Quarta altitudo, by moouing the Globe and 
Quartaaltitudo, vntill the Starre come to his true obſerued al- 
titude, there holding the Globe ſteadie, the Inder doth ſhew vp⸗ 
on the Circulus hꝭrarius, the true time of pour obſeruation. 


Toknow the length of the dayes and nights, at all times, 
| andin all places. 
E Þ place and time being giuen wherein yon deſire to know 

1 the length of the dap oz night, firſt ſet the Globe to his alti⸗ 
tude fo2 the place, then ſearch the place of the Sunne in the Eclip- 
tick, foꝛ the time wherein pan ſeeke the dapes length, bzing that 
plate of the Sunne vnder the Peridian, there holding the Globe 
that he moue not, place the Index ofthe Circulus horarius ppon 
the houre 12. oꝛ noone, then turne the Globe untill you bꝛing the 
pace of the Sunne to touch the Eaſt part of the ho2izon, there 
holding the Globe, you ſhall ſce by the Inder of the Circulus ho- 
rarius, the true time ofthe Sunnes riſing, then bꝛing the place 
of the Sunne tothe Welt part of the Hozizon, pou ſhall there 
ſee the true time of the Sunnes letting, wherebp the length of 
the day and night doth moſt plainly appeare. And this may ſuf- 
fice foꝛ the vſe of the Globe, neceſſarp fo2 the Sea mans vie. 

z might here recite the triple riſing and ſet ing of the Starres. 
Colmice, Acron ce, and Heliace the aſcentions right x obligue, 
the dawning and twy light, houres equall and vnequall, oꝛdina⸗ 
rp and planetarp, dapes 3 and artificiall, the triple _ 

; + F 
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| and Soifriciall, Circles of poſition, 


with their vie and nature, the hozoſcope and domifying diſtinc- 
- tionsof theheauens, the planets, their motions, retrogradiati. 


ons, and ercontricitte of their ozbs, hoꝛologie, and manp other 
molt pleaſant concluſions :. but becauſe they dos in no ſoꝛt ap- 
pertaine to the Heamans vs, I therefoze omit them, as matters 
moze troubleſame then p2ofitable fo; him, expecting from fome 
learned Pathematician a wozke of wozthy eſteeme, wherein 
theſe and many other excellent concluſtons ſhall by cunning de- 


monſtration be made knowne vbnto vs. 


Ofthe Crolle ſtaffe and his demonſtration, 
Te Croſſe ſtaffe is an artificiall quadzant, geometrically 
p2oiected into that fozme as an inſtrument of greateſt eaſe 
and eracteſt vſe in Nauigation, by which in any naturall diffur- 
bance of weather (the Dunne oꝛ Starres appearing) the Poles 
height may beknowne, when the Aſtrolabie oꝛ quadzant are not 
to be vſed. Conueping the vle of the guadzant from the beame of 


the Sunne to the beames of the eye, foz whereas by the quadꝛant 


the Sunne beame perceiuing the Dioptra ſheweth his height, 
fo by the Croſſe ſtaffe the beame of the eye conueped to the Sun 
oz Starre, doth likewiſe gine their height. The demonſtration 
whereofis thus. , 

Make a plaine ſquare conſiſting of foure right angles, as is the 
fquare, I. o. h. n. the angle I. Mall be aſſigned the Center of the 
guadꝛant where placing one foofe of your Compaſſes, ſtretch the 
other foofe to the angle n. and therewith deſcribe a quarter of a 
cirtle, as is the arke 0.9.n. then from the center I. to his oppo- 
fit angle h. dꝛaw a right line, by which line the quadzant o. d. n. 
is diuided intot wo equall parts, in the point d. diuide the arke 
d. n. inte go equall parts, dzawing from the center I. lines 
thꝛough euery of thoſe diuiſtons touching in the line n. h. as bsp 
this figure appeareth : then conſider the length of pour tranſuer⸗ 
fary, & take halfe thereof laping it vpon the line JI. o. in the point 
S. from that point S. dzaw aparallell to the line I. n. as is the line 
S. y. and as that line doth interſect the diuiſton of the halfe gua- 
dꝛant, ſo ſhall be the degrees cf the Croſſe ſtaffe, and note that the 


ſides of the lquare, muſt be as long as the Caffe that is gradua- 
teh. 


Becauſe. 


The Seamans Secrets. 
N „ 


—ĩ — 


wo re ooo nm_—_—y 


Betanſe the ſfaffe ch onld be of dnreaſonable length ta containe 
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moze then 60. degrees, therefoze fo keepe him in due fozine fo2the 
eaſeofhis vſe, and that the complement of go. degrees ſhould be 
contained vpon the ſtaffe, the other 30. are artificially pꝛoiected 
bpon the tranſuerſarp, as by this demonſtration appeareth, and 
in this ſoꝛt conſider the length of pour ſtaffe from that point S. 


kiso the lack interlection which endeth in 30. degrees, lay downe the 
length ofthe line I. h. at the point of v. from that point dꝛaw a 


right line, cutting the line I. h. to right angles as is the line v.a. 
being iuſt the length of halfe the tranſuerſary : then diuide the 
arke o. d. info 45. equall parts, accompting from the point d. to 
the point o. then from the angle I. dꝛaw right lines to the firſt 15. 


ok thoſe parts, and as thoſs lines doe cut the line v. a. ſo muſt the 


tranſuerſarp be graduated on both his parts, whereunto vanes 
being framed, your ſfaffe is finiſhed to your ble. 
T3 is a ſtaffe of another pꝛoiection, which J find by pꝛac⸗ 
tile to be an inſtrument of very great eaſe, and certaintie at 
the Sea, the d unne not being moze then 45. degrees aboue the 
Poz2izon,whoſe ble is contrary to the other befoꝛe demonſtrated, 
fo by this ſtaffe the bsame of the Sunne ſhadowing vpon the 
tranſuerſarp, doth thereby gine the height molt p2eciſely, not re⸗ 
garding how fo place the center of the ſtaffe to the eye, foz the 
cozrection of the parallax of the ſight, and without looking vpon 
the Sunne, whoſe demonſfration is thus. 
Dꝛaw two right lines, cutting each other at right angles, as 


doe the lines d. v. and d. s. vpon the angle d. deſcribe a quarter 


circle, as is the arke v. s. diuide that quadzant into two equall 
parts by the line d.n. cutting the quadꝛant into the point h. di⸗ 
uide the arke s. h. into 45. equall parts az degrees, dzawing lines 
from the center d. to every of thoſe diuiſtons, then from the point 
I. bzing the third part of the line d. s. vpon the center d. deſcribe 
an arke of a circle, as is the arke I. o. which is foꝛ the tranſuerſa- 
ry of this ſtatle, and the line d. s. is fo2 the ſtaffe, then from the 
point o. where the vpper end of the tranſuerſary toucheth the line 
d. n. dzaw a parallell to the line d. s. as is the line o.y. and as that 
line doth cut the lines dꝛawn from the center d. ſo muſt the ſtaffe 
d. s. be graduated, laping it vpon the line o. y. putting that part 
of the ſtaffe where the point 1. toucheth, bpon the point o. and 
then from the point 1. lay downe the degrees, as are the inter- 
{ettions vpon the line o. y. and ſo is the ſaffe gradgated. 25 
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b Te tranſnerſary at the 2 mult haue an artificial hole made foꝛ 
the ſtaffe to run in, as other ſtaues haue, alſo there muſt be a plate of 
bꝛaſſe with a ſoccat to be ſet to the center of the ſtaſſe, as is the figure a. 
in the midſt whereof there mult be a flitte, thzongh which the ſight mut 
be tonueyed to the Yozizon, and this plate muſt receiue the of —— 


tranſnerſarp, and ſo the ſtacte is fintthed. 
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I ye Seamantb Scerets 
— a | Eye isthe vie of this ſtafte ? 
feof this laffe is altogether contrary to the other, fo; the center 
ſtaffe where the bꝛalle plate is faſtned, muſt be turned to that 
Pozizon which is from the Sunne, e with pour backe toward 
the Sumne, by the lower edge of the halte crofſe, E thzongh the llitte of the 
late you muſt direct pour ſight onely ta the Ho2izon, & then mouing the 


"kranſuerfary as occaſton requireth, vntill the ſhadow of your bpper edge 


of the tranſuerſary doe fall directly vpon the ſame flitte oz long hole, and 
alſo at the ſame inſtant you ſee the hozizon thzongh the flitte, and then the 
franſnerfary cheweth the height deſired, -- | 
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Eu bypzactife the errelency ofthe tun ſta aboue all other in- 
| Nrament . erpodation, andalſo — that 
175 earees ar capacitie, are inſtruments 
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"mane how a Crone Ran might be pzotected, not only to can- 
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faine large degrees, but alſo to auoyd the vncertaintie of þ light. by diſoꝛ⸗ 
derly placing of the ſtaffe to the epe, which demonſtration J haue found, k 
haue had the inſtrument in pꝛactiſe, aſwell vnder the Sun as in other cli- 
mates, but becauſe it hath a large demõſtratid, with manifold bſcs,Jhere 
dmit to manifeſt þ ſame, purpoſing to wꝛite a particular treatile thereof, 
notwith(taditig his kozme t bſe, hy picture J haue thought god to expꝛeſſe. 
Tür ſtaffe is a pardlong, hauing 2. halfe croſſes, the one circular, the o⸗ 
1 ther ſtraight, the longeſt not 14 inches, pet this ſtaffe doth contain p 
whole 0. degrees, the ſhoꝛteſt degree being an inch 4 long, wherein the 
minuts are particularly t very lenſiblp laid down, vp which ſtaffe not re- 
garding the parallar of your ſight, noz lo king vpen ß Sunne, but onely 
vpon the tzozizon, the duns height is molt pꝛeciſely knowne,as well and 
as eaſily in the Zenith, as in any other part of the heauen. Then Which in⸗ 
ſtrument (in my opinion) the Seaman ſhall not finde any ſo god, r in all 
Climates of ſo great certainty the inuention + demonſtration whereof 3 
map boldly chalenge to appertaine vnto my ſelfe(as a poztis of the talent 
which Cod hath beſtowed vpõ me) A hope without abuſe oz offece to any. 
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| Of the Quadrant ; | 

5. „ fourth part of a circle, containing 90. degrees, any 

1 Irepzelenteth the diſtance betweene the Bozizon and Zenith, being | 

an excellent inſtrument vpon the ſhoze, to perfozme any Affronomicall | 

obſeruations, but foz a Seaman it is to no purpoſe : and although there 

map be very much wzitten of the commodious and excellent vſes of the 

QAuadꝛant, yet not being an apt inſtrument foz Sea obſeruations it ſhall 

be ſrom my purpole to ite farther thereol, and therefoze the onely lay- 
ing downe or his fozme may at this pꝛeſent luffice. .. 


1 


Ofthe Aſttoabie. — 


1 Ann ls the repzeſentation ofa great circle.containing four 


uadzants o2 360.degrees,which infirument hath bin in long die 
among Seamen, and it is an excellent inſtrument, being rightiy vnder 
ſtod and ozdered, but ſith the bulgar Aſkxolabie with his ble to euery 
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Seuman ſufficiently knowne, it ſhould be vaine labour foz me to 
lap downe his ble and demonſtration : therefoze by his fozme it 
ſhall ſuffice to expzefle him. | 
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15 — bath beene great paines taken by many, foz the enlar⸗ 
ging of the degrees contained in an Aftrolabte, among which 
there is a pꝛoiection to conuep the degrees ofa Quadꝛant into the 
toncauitie of an Aſtrolabie, whereby theſe degrees ſhall be dou 
ble, to any other Aſtrolabie, ot the ſame quantitie,fo that the Sun; 
beame pearcing a hole made in the ſide of the Aſtrolabie, is there · 
by carried to the degrees noted, in the oppoſite coneaue part, as by 

his fozme may appeare. Eb 
Alſo my ſelfe labouring in the tame matter, haue found a meane 
whereby an Acke of a Quadꝛant . whoſe ſide is 1d. foote, map be 
tonueped into an Aſtrolabie of 10. inches diameter, whoſe dioptra 
hall cut his lymbe to right angles,and ſhall perfozme the _— 
ä me nt 
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ment of po. degrers as amylx and an d 
9 — men r be ne F — 7 the ae 
ration, together with the den on of my 

— Ipurpole God willing, at large — «iy on 
e no inuention that can eſtabliſh the certainty cf the vie ofeither 
een ſee it be in very (moth 

| dvitruation by thoſe tn- 
of the altitude 
Croſſe ſfaffe, 
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